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BELEMNOIDS FROM THE JURASSIC OF POLAND 


Abstract. — 29 belemnoid species (including 1 new), belonging to 12 genera and 4 
subfamilies within the Belemnitidae, are described from the Middle and Upper 
Jurassic beds of Poland. Individual variation, ontogeny and structure of the 
rostra are investigated. General remarks on the Jurassic stratigraphy in the 
Kraków-Częstochowa Highlands and in the north-eastern margin of the Holy 
Cross Mountains (Góry Świętokrzyskie) are given. Methods of investigation, 
terminology, ontogenetic changes of rostrum, stratigraphic and geographic distri- 
bution of the species are described and examples of the rostral deformation and 
destruction discussed. 


INTRODUCTION 


The belemnoids described in the present paper come from the Middle 
and Upper Jurassic of the Kraków-Częstochowa Highlands and from 
the north-eastern margin of the Holy Cross Mountains. They have been 
collected by the writer between 1954 and 1958. She also had at her 
disposal a part of the material collected and handed to her by the late 
Dr E. Panow. 

The studied specimens go into many tens of thousands, but their 
specific differentiation is rather poor. It has not been possible to iden- 
tifiy more than 29 species representing 12 genera. Among these species, 
two, belonging to the genus FRhopaloteuthis, have been described 
previously (Pugaczewska, 1957), so that only very abreviated descrip- 
tions of these forms are now given. 

The richest collections have been obtained from the Middle and 
Upper Calloway and the Lower Oxfordian beds of the Kraków-Często- 
chowa region. The north-eastern margin of the Holy Cross Mountains 
has yielded barely some tens of specimens representing 6 species, of 
which one is new. 

So far the knowledge on belemnites from the Jurassic of Poland has: 
been very limited. The first descriptions are to be found in a paper by 
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Alth (1875) who mentions 8 species known in his time: Belemnites 
canaliculatus Schlotheim, B. beyrichi Oppel, B. waageni Neumayr, B. 
subhastatus Zieten, B. calloviensis Oppel, B. hastatus Blainville, B. bzo- 
viensis Zeuschner, B. disputabilis Neumayr, and one new species: 
B. majeri Alth. Among other authors who have mentioned belemnites 
from the Jurassic of Poland are: Pusch (1830, 1837), Bronn (1851/52), 
and Zeuschner (1859, 1864). In 1869 the last mentioned author described 
a new species from Bzów near Kromołów — Belemnites bzoviensis 
Zeuschner. Three new species: B. disputabilis, B. waageni and B. bene- 
ckei have been described by Neumayr (1871, 1873); Makowski (1952) 
mentions two species, of which one — Belemnoteuthis polonica Makow- 
ski — is new. 17 species from the Jurassic of Poland are mentioned by 
Różycki (1953). The materials collected by that author have been 
destroyed during the war. The present writer has identified 29 species 
within the material she collected from sites lying in close proximity to 
those which have supplied Różycki's specimens. The specific composi- 
tion of these collections, however, is different: 4 of Różycki's species 
are not identified in this material which, on the other hand, contains 
16 species not mentioned by Różycki. 

The writer's laboratory studies have been conducted at the Institute 
of Palaeozoology of the Warsaw University under the guidance of Pro- 
fessor R. Kozłowski, and the warmest thanks are conveyed to him for 
the valuable criticism and suggestions offered throughout the prepara- 
tion of the present work. The financial support for the field work 
was received from the Polish Academy of Sciences. 

The writer is also indebted to the following persons for cooperation: 
to Miss M. Czarnocka for the photographs, to Miss M. Witkowska, Mr W. 
Skarżyński, Mr W. Siciński and Mr A. Kryszewski for the cleaning of 
specimens and the preparation of thin slides, as well as for assistance in 
the field work, to Mrs K. Budzyńska for drawing the text-figures. 
Mrs J. Humnicka did the English translation of the Polish text. 

The described material is part of the collections of the Palaeozoolo- 
gical Laboratory of the Warsaw University and is referred to as Z. Pal. 
UW No. Bj. 1 — Bj. 855. 


GENERAL PART 


DESCRIPTION OF THE JURASSIC DEPOSITS OF THE KRAKÓW - CZĘSTO- 
CHOWA HIGHLANDS AND OF THE NORTH - EASTERN MARGIN OF THE 
HOLY CROSS MOUNTAINS 


The facial development of marine sediments within the Jurassie 
Kraków-Częstochowa Highlands is strongly differentiated. On the base 
of facial differences Różycki (1953) has recognized there two main re- 
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gions: the northern and the southern. The northern region, extending 
between Częstochowa and Zawiercie, displays fair uniformity of relief 
in the substratum of Jurassic deposits that lie conformably to marine 
sediments of continental Lias rocks. In the southern region, extending 
between Olkusz and Kraków, on the other hand, the Jurassic sediments 
rest on a substratum made up of various rocks (Rhaetic-Liassic, Keuper, 
Muschelkalk, Permian, Carboniferous or Devonian, also extrusive Older 
Palaeozoic) showing extremely variable relief forms. In the northern re- 
gion the lithofacies are fairly constant in the different horizons, while 
no such dependence is observable in the southern region. The quarry 
at Wrzosowa gives a typical section of the northern region. Here, as 
elsewhere in the Jurassic of the Kraków-Częstochowa Highlands, the 
Astartian and the Upper Jurassic horizons are missing. The Bathonian 
is mostly represented by dark-grey clays with sphaerosiderites, and 
brown arenaceous clays with oolites, the Callovian by brown limestones 
and glauconitic marls of a grey-greenish colour. In the Upper Callovian 
a characteristic 'concretionary horizon” is encountered, consisting of 
phosphorite-limestone concretions yielding a rich and differentiated 
fauna. These deposits are overlain by a layer of stromatolites. The 
Devisian, occurring in the eastern part of that area, is represented by 
marls and marly limestones with a rich fauna of cephalopods, brachio- 
pods and sponge assemblages of a bioherm type. The Devisian is absent 
at Wrzosowa where a stratigraphic hiatus is noted. The Nevisian does 
not fundamentally differ from the Devisian, its upper horizon being 
represented by marly fragmented limestones, the terminal one by lami- 
nated limestcnes which prevail also in the Argovian. The last named 
horizon is Imissing at Wrzosowa. 

In the southern region the facial development is much more differen- 
tiated. Traces of washout, stratigraphic breaks, the absence of the 
concretionary and stromatolitic beds, in some sections even that of 
oolites, so characteristic of the northern region, are readily observable. 
Iron ore-bearing clays are, on the other hand, encountered here, as 
well as detritic sediments occurring in various horizons. The latter are 
represented by gravels, sands and conglomerates. Pink and grey-olive 
marls occur in the Upper Devisian, overlaid by stromatolites (in Ogro- 
dzieniec) whose presence in this region and within this horizon is 
exceptional. The Nevisian is characterized by shaly marls alternating 
with sponge beds. Laminated limestones in this region, too, are referable 
to the Argovian (fig. 1, 2). 

In the north-eastern margin of the Holy Cross Mountains the Ju- 
rassic sediments include rocks ranging in age from the Bajocian to 
the Kimeridgian. The character of these sediments differs from that 
of rocks in the Kraków-Częstochowa Highlands. Marine transgression 
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Fig. 1. — Diagrammatic map of Poland showing the distribution of the Jurassic 


formations: 1 Middle and Upper Jurassic, 2 Lower Jurassic. 


here is associated with the formation of argillaceous-shaly, black, 
pyritic sediments suggesting a rather shallow and poorly aerated sea 
(Pożaryski, 1953). During the Callovian the sediments change from 
terrigenic into zoogenic and chemical. The fauna consists mainly of 
cephalopods, brachiopods, pelecypods and echinoderms. Other sediments 
occur here, such as white and yellow ferruginous sands, often with 
spongiolite inclusions, also arenaceous and crinoidal limestones. These 
sediments indicate an open sea. Higher Jurassic horizons are characte- 
rized by a chert facies with sponges, towards the top passing into an 
oolitic one. In the Oxfordian, reef rocks built up mainly by sponges 
make their appearance along with the Cordatum Zone, developed as 
marly limestones. In the Rauracian, shallow-sea sediments are encoun- 
tered. A reef facies with corals and stromatoporoids is predominant, 
while limestones intergrown with cherts are frequent. The Astartian is 
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represented by oolitic, very light, fine-grained limestones. The same 
facies as in the Astartian continues during the Kimeridgian, accompanied 
by stronger dolomitization of sediments, disappearance of oolites in the 
higher Kimeridgian horizons, while argillaceous marls with oysters and 
terebratules are frequent. The highest horizons of the Jurassic and the 
Lower Cretaceous are missing (fig. 3). 


MATERIAL 


The belemnites were collected from successive beds of the various 
horizons of the Middle and Upper Jurassic. The lowermost Jurassic 
horizons are developed as dark-grey Bathonian clays, commonly iron 
ore-bearing. These sediments are known from the vicinity of Kamienica 
Polska (district Częstochowa), Rudnik (distr. Zawiercie), Łęczyca near 
Kutno, and Trzebionka in the Kraków district. The Bathonian clays 
carry a rich belemnite fauna, with a different species predominant in 
each of the just mentioned localities. Over 500 specimens of Megateuthis 
giganteus have been collected by the writer from the vicinity of Kamie- 
nica Polska, while at Rudniki this species is rare. Approximately 200, 
more or less complete rostra of Hibolites beyrichi have been found at 
Łęczyca, over 50 rostra of H. wiirttembergicus at the Trzebionka quarry, 
as well as the species: Belemnopsis fusiformis, B. subhastatus, B. latesul- 
catus, B. prallelus parallelus, Rhopaloteuthis gillieroni, Gastrobelus 
ventroplanus, Brachybelus breviformis, Rhabdobelus ezilis and Rh. par- 
vus, in numbers ranging from a few to some tens of specimens. The 
belemnites always occur in association with ammonites, brachiopods, 
gastropods, pelecypods and with less numerous echinoids and crinoids. 

The greatest number of specimens, i. e. more than ten thousands, 
has been collected from the Callovian. The predominant species here 
are such as Hibolites hastatus, Belemnopsis latesulcatus, B. subhastatus, 
B. canaliculatus, as well as the less common Belemnopsis parallelus ger- 
manicus (approx. 30 specimens) and Hastites privatensis (10 specimens), 
collected from Upper Callovian deposits of Balin in the district of 
Chrzanów. The presence of Hibolites girardoti and Belemnopsis semiar- 
cuatus n. sp. is restricted to Upper Callovian strata; the former passes 
into the lower horizons of the Oxfordian. The facial development of 
Callovian sediments is greatly varied, hence the state of preservation of 
material obtained from these rocks differs, too. The Ornatenton (Lower 
Oxfordian) of Regulice (distr. Krzeszowice) and the Upper Callovian 
glauconitic beds in the Wiek quarry near Ogrodzieniec (distr. Zawiercie) 
have supplied the most satisfactorily preserved fossils. 

The quarry at Wrzosowa (distr. Częstochowa), though crowded with 
remains of belemnites and of other animal groups, does not constitute 
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the best collecting site owing to the bad state of preservation of rostra. 
Tle predominant facies here is arenaceous-calcareous, often ferruginous 
and argillaceous. These sediments were repeatedly subject to washout 
and re-deposition, in result whereof the belemnite rostra, though 
occurring in great number, are broken up, crushed, corroded by iron 
oxides and weathered (fig. 4). The stromatolite horizon, completely unfos- 
silliferous, is here strongly developed. This horizon overlies Callovian 
sediments. Owing to its brown-brick colouration it is readily distinguish- 
able from the light-coloured marly Lower Oxfordian rocks and consti- 


Fig. 4. —  Accumulation of rostra in the 
Callovian of Wrzosowa; nat. size. 


tutes an additional index horizon of the Upper Callovian. A large collec- 
tion of over 4 thousand belemnite specimens, has been obtained from 
rocks at the Wrzosowa quarry. It furnishes such ubiquitous Jurassic 
species as Belemnopsis canaliculatus, B. latesulcatus, Hibolites hastatus, 
as well as the less common Belemnopsis parallelus germanicus and 
Hibolites girardoti. A small part only of the Wrzosowa material could 
be worked out in detail. All the rest, on account of a very bad state of 
preservation, was useful merely for identifylng species from particular 
horizons, and for correlating deposits from the profile of Wrzosowa with 
corresponding profiles of other quarries. 

The best preserved fossils are collected from the argillaceous sedi- 
ments of the Callovian. Approx. 100 specimens of Rhopaloteuthis bzo- 
viensis and Rh. majeri have been collected from the ornatum clays of 
Regulice, the glauconitic horizon in the Wiek quarry near Ogrodzieniec, 
and the argillaceous deposits of Balin (distr. Chrzanów). Moreover 
approx. 30 rostra of Duvalia disputabilis have been found at Regulice 
and in the Wiek quarry. 

Some very interesting forms have been obtained from the quarry at 
Wyszmontów (distr. Opatów) where the writer has discovered approx. 15 
rostra of Dicoelites meyrati and two of Rhopaloteuthis sauvanausus. The 
first of the just named species has not been ascertained from any other 
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place outside that quarry, while the other one has also been recorded 
irom Regulice (distr. Krzeszowice). The other belemnite forms occurring 
in the quarry at Wyszmontów are referable to the genera Belemnopsis 
and Hibolites, very common in all the Jurassic strata of Poland. The 
belemnites here occur in association with a fauna consisting mostly of 
gastropods, brachiopods, few ammonites, also of teeth belonging to 
shark-like fishes, occasionally those of reptiles. 

Within the Upper Callovian clay sediments at Balin (distr. Chrzanów) 
the writer has discovered two rostra of Rhopaloteuthis spissus, a species 
not reported from the other outcrops, also several specimens of Rh. 
bzoviensis and Rh. majeri as well as other common Jurassic species 
belonging to the genera Belemnopsis and Hibolites. 

The compact, crystalline limestones, occurring at Wola Morawicka 
(province of Kielce), characteristic by their unusual hardness, contain 
rare belemnites. The writer succeeded to extract from the rock there 3 
rostra of Rhopaloteuthis argovianus, not recorded from the other quarries, 
and several other rostra belonging to the genera Belemnopsis and Hi- 
bolites. 

In the higher Oxfordian horizons, belemnites are less abundant. 
The predominant genera are Belemnopsis and Hibolites. Ammonites, 
echinoderms and brachiopods occur in far greater numbers. 


METHODS OF INVESTIGATION AND TERMINOLOGY 


In describing the species and discussing the ontogeny of rostra the 
writer has given consideration to the following characters: the shape, 
length, width and thickness of rostrum, the development of apical part, 
alveolar furrows on the ventral and dorsal sides, their length, the cha- 
racter of their edges, depth and extent of apical compression, apical 
furrows; the transverse section, lateral lines; angle and depth of alveoles, 
apical line, growth index and compression index. The last two terms — 


index of growth and index of compression — are introduced by the 
writer. The remaining terms have been taken from Krimholz (1960, 
p. 15-30). 


The measurements were taken by means of a caliper and are stated 
in millimeters with an accuracy of 0.1 mm. The rostra were measured 
for their minimum and maximum width and depth (d-s and d-v diameter 
respectively). 

Where the alveolar part was not preserved, the values of the mini- 
mum diameters were disregarded on account of the lack of a constant 
orientation point, i. e. of the alveolar apex. 

Changes in rostral ontogeny were investigated by studying speci- 
mens of various size and analysing the thin sections. Transverse sections 
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were cut at regularly spaced intervals, longitudinal sections — on the 
dorso-ventral plain. The method of celluloid peels has been used in addi- 
tion to that of thin sections. This permits to study the structure on the 
polished surface without damaging the specimen. The polished surfaces 
of rostra were lightly etched with hydrochloric acid, in order to examine 
the growth layers. After a thorough rinsing and drying of the surfaces, 
celluloid peels, wetted with acetone, were pressed on them. The mem- 
brane is softened by the acetone and hence, under pressure, enters into 
the slightest depression of the etched surface, giving a clear picture of 
all its structural details. The resulting peels are then mounted, i. e. 
placed between two glass slides and a strip of plaster fixed around the 
edges to protect the specimen from slipping out or being contaminated. 
Photographs of membranes taken in transmitted light are very distinct, 
not being obscured by the natural colouration of the specimen which 
is unavoidable in slides. 

Complete rostra were coated with ammonium chloride before being 
photographed. 

The mode of examining the above enumerated characters and the 
terminology used in the description of species are as follows. 

1. The shape of the rostrum may be conical, cylindrical, mace-like, 
fusiform. These terms have been used by the writer together with others 
such as: shape obliquely club-like, subcylindrical, etc. The shape of 
rostrum is one of the important specific features. 

2. The length of the here studied rostra does not, in most cases, 
represent their absolute length, since the rostra are, as a rule, broken 
off, in the proximal or distal portion. In descriptions of external mor- 
phology the relative length of the smallest and largest specimen of a spe- 
cies are stated only to give a rough idea of that dimension. The usually 
accepted definitions here are: rostrum small, of moderate size, large. 

3. The width and the diameter of rostrum (fig. 5, 6) are the best 
growth indices, and are considered as the important characters in the 
investigation of growth changes. 

4. The apical part (fig. 5b) is the term used by the writer with 
respect to the distal portion of the rostrum starting at the point of its 
maximum lateral diameter (d-s), since there the rostrum gradually 
tapers out. The shape of the apical part in some species may be strongly 
variable. As a rule, with age, this portion of the rostrum becomes either 
more rounded and expanded, or compressed. It may be slender, swollen, 
pointed or rounded. 

5. The dorsal and ventral alveolar furrows are an important index 
character even in the identification of subfamilies. The two furrows 
may occur together, or one only may be present. Their length, width, 
the borders of the furrows called the edges, as well as the position and 
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the extent of apical compression are all characters subject to specific 
variations, while the general habitus of the furrow is constant within 
each subfamily. 

6. Apical furrows. In the material available to the writer their 
presence has only been ascertained in the genus Megateuthis. They are, 
indeed, an important index feature for the whole subfamily of Passalo- 
teuthinae, while their number is a generic character. In Megateuthis it 
has been possible to distinguish double lateral furrows: longer dorso- 
-lateral furrows and shorter ventro-lateral ones, as well as the faintly 
marked single furrows on the dorsal and ventral sides. With individual 
growth these furrows become narrow, deeply incised into the rostral 
surface. 

1. Lateral lines (fig. 6b) may be either single or double. They are 
a somewhat unreliable generic character, since it is not always possible 
to ascertain their presence. Occasionally they disappear in the adult 
stage. Their course is closely correlated with the shape of the rostrum. 
In forms with an asymmetrical rostrum they are mostly curved. Their 
extent varies specifically, sometimes they are detectable over the com- 
plete length of rostrum, while in other cases they reach the point of 
maximum width only. 

8. The alveolar angle (fig. fa) is most readily measured on longi- 
tudinal sections. The beginning of the alveolus is the starting point. 
Changes of the alveolar angle during ontogeny are extremely rare, e. g. 
in Megateuthis giganteus. If they do occur, the angle increases during 
the younger stages, but decreases with age. This angle may vary in con- 
generic species but the range of its size variations is very limited and 
does not exceed the generic variablility. 

9. Depth and position of alveolus (fig. Tb). The depth measurements 
were made on complete rostra and on longitudinal sections. The terms 
used are: deep or shallow in relation to the complete length of rostrum, 
e. g. in Rhopaloteuthis majeri the alveolar depth increases with indi- 
vidual growth from 1/2 to 2/3 of rostral length. The alveolus may be 
placed centrally, sometimes excentrically. E. g. in young specimens of 
Megateuthis giganteus it is central, but with growth gradually becomes 
excentric, approaching the ventral wall. 

10. The fissural area (fig. 8, 9) varies generally in shape and exten- 
sion in different genera, and constitutes an important diagnostic charac- 
ter. The fissural area is connected either with the ventral or dorsal 
furrow. Near the border of the dorso-ventral surface of a split-up 
rostrum, a smooth area can ke seen, often displaying very delicate 
longitudinal striae. The extension of that smooth area varies specifically, 
most commonly, however, its length is slightly smaller than that of the 
furrow. In the presence of a ventral furrow, e. g. in the genus Belemno- 
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Fig. 5-11. — Diagrammatic drawings of rostra, indicating the method of measure- 
ments and terminology used. 

5 Ventral side: a maximum width (d-s jdiameter), b apical part. 6 Lateral 
side: a maximum thickness (d-v diameter), b lateral lines. 7 Section of the alveolus 
in plane of symmetry: a alveolar angle, b alveolar depth. 8 Section of the 
rostrum of genus Hibolites in plane of symmetry, showing the fissural area; 
a apical line. 9 Section of the rostrum of genus Belemnopsis in plane of symmetry, 
showing the fissural area. 10 Diagrams of two rostra: a dorsal view, and b ventral 
view, showing the method of determination of the growth index; c d-s diameter 
d distance between the end of furrow and that of rostrum, d:c growth index. 
11 Section through the alveolus in plane of symmetry: a d-s diameter, b d-v dia- 

meter, a: b depression index. 
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psis, the fissural area oceupies the cleavage plane between the apical line 
and the ventral wall, stretching nearly to the end of the rostrum. In 
the genus Hibolites, which has a shorter ventral furrow, the fissural 
area occupies a smaller portion of the cleavage plane. Slightly above 
the end of the furrow, it wedges out near the ventral edge. This area 
is not equivalent to the alveolar fissure common in Cretaceous belem- 
nites. In the presence of both, the ventral and the dorsal furrows, 
e. g. in the genus Dicoelites, the fissural areas occur on either side of 
the rostrum. 

11. The apical line (fig. 8a) is formed in result of the fusion of the 
successive ends of the rostrum in its growth stages. By Naef (1922, 
p. 204, 206) this line is regarded as a material rostral element, and not 
as a mere line. Its peculiar character is believed by that author to be 
suggested by the possibility of the formation in this line of a longitudinal 
canal, due to the secondary process of the resorption of the apical parts 
of the rostrum during the successive growth stages. In most cases the 
apical line lies in the rostral axis, sometimes however it is considerably 
deviated from it and has an excentric course being situated closer to the 
ventral side. Its direction and course often constitute a specific cha- 
racter, and it cannot alone be taken into account, but must be considered 
together with the other characters. 

12. The transverse section is a very reliable character in specific 
identification and closely connected with the shape of the rostrum. 
The section may be rounded, dorso-ventrally depressed or laterally 
compressed, reniform, quadrate or intermediate between the just named 
shapes. It changes with individual growth, in young forms it is com- 
monly circular or subcircular, in the adults quadrate, laterally compressed 
or dorso-ventrally depressed. Quite frequently the transverse section of 
the proximal, medial and distal parts of the same individual may 
differ, too. 

13. Growth index (fig. 10). This term is introduced here to deter- 
mine the length ratio of the apical part of rostrum to its maximum 
lateral diameter. When the rostrum is irregularly shaped or laterally 
compressed throughout its length, it seems more convenient not to 
measure the length of the apical part, but the distance from the end 
of the furrow to that of the rostrum, and to establish the ratio of that 
distance to the transverse diameter at the end of the furrow. The latter 
measurement method has, e. g. been used in species of the genus 
Rhopaloteuthis. The growth index has proved most useful in studying 
growth processes and certain interdependence of the above mentioned 
characters. This index often decreases with the growth of rostrum 
occasionally it may remain unchanged, and once only, in Belemnopsis 
fusiformis, it increases. It is a feature of considerable specific value. 
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14. The compression and depression indexs (fig. 11) are the other 
termes, introduced in this paper to define the mutual relation of the two 
diameters. They have been used in studies on Megateuthis giganteus and 
on Hibolites girardoti where the lack of complete adult rostra impeded the 
use of the growth index. The compression index has been measured at 
the beginning of the alveolus on M. giganteus and at the end of the 
furrow on H. girardoti. In adult forms it differed from that in the 
young forms and constituted a fairly reliable individual growth criterion 
for that species. 


ONTOGENETIC CHANGES 


In the ontogenetic development of  Dictyoconites groenlandicus 
Fischer (family Aulacoceratidae) from the Permian of Greenland, 
Fischer (1947) has recognized three growth stages: the nepionic, the 
neanic, and the ephebic-gerontic. The characters on which this differen- 
tiation was based are: the shape of the rostrum — needle-like in nepionic 
specimens, fusiform — in the older growth stages; transverse section — 
circular in the youngest specimens, but ovate in the neanic and older 
stages; the character of costae and striae on the surface of the rostrum, 
and the internal structure which makes its appearance during the 
neanic stage and becomes more differentiated in the final growth stage. 
The nepionic specimens are structureless, without external ornamen- 
tation. 

These stages may be comparable with the young, adult, and senile 
or gerontic stages of Kongiel (1960 MS), distinguished in his study on 
the ontogeny of the genus Belemnitella and Belemnella from the Cre- 
taceous of Poland. Imprints of blood vessels give in this case a basis 
for the recognition of stages. They are faint in young individuals, 
conspicuous in adults, while in gerontic specimens they may partly disap- 
pear below the covering of the so-called cortex layer which is formed 
towards the end of ontogeny. 

When working on the Jurassic belemnites of Poland the writer 
has conducted observations concerning the ontogeny of rostra of the 
greater part of the here considered species. A comparison of their onto- 
genetic development indicates that it is not possible to determine some 
general characters of the successive growth stages which would be 
common for all the studied species. In Jurassic belemnites the rostral 
surface is smooth, the internal structure does not modify during the 
growth process and imprints of blood vessels and the cortex layer are 
not preserved. The three essential growth stages could, however, be 
distinguished in these forms, too. Occasionally they display certain 
analogies, but in the majority of cases these stages differ in the parti- 
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cular species. In studying the ontogeny of the rostrum the successive 
growth stages have been characterized on changes of such features as 
shape of rostrum, its transverse section in the alveolar part, and some- 
times the alveolar angle, the depth of alveolus, the furrows on the 
surface of rostrum, the growth indices and, occasionally, compression 
indices. The terminology introduced by Fischer (1947) has been followed 
in the definition of growth stages since it is commonly used in analogous 
descriptions of other animal groups. 


Shape of rostrum 


In Megateuthis giganteus (Schlotheim) the nepionic rostrum is shaped 
like a short cone with an obtuse angle. In the neanie stage the growth 
in length increases considerably as compared with the slight growth 
in width and diameter. The ephebic-gerontic forms are conical, too, 
but more elongate, slender, with acute angle. 

In Belemnopsis canaliculatus (Schlotheim) the nepionic rostrum is 
fusiform, with the alveolar part distinctly tapering and median portion 
expanded. In the next stage the shape of rostrum gradually passes into 
a cylindric one. The growth in width and diameter increases, particularly 
so in the alveolar part. The ephebic-gerontic stage is characterized by 
the distinctly cylindric shape of rostrum and by nearly parallel sides. 

In Dicoelites meyrati (Ooster) the rostrum is conical-shaped through- 
out all the evolutionary stages and it is only the position of the 
alveolus that changes with age. In the nepionic stage the alveolus lies 
in the rostral axis, in the older stages it deviates from it and lies obli- 
quely, nearer to the ventral side. Rostral asymmetry here, due to the 
deviation of the alveolus, increases during the ephebic-gerontic stage, 
the end of the rostrum being bent dorsally and somewhat laterally. 

In several cases the shape of the rostrum does not change much 
throughout all the evolutionary stages, with the exception of a rapid 
increase in diameter as compared to that of length. The younger forms 
are more slender. In the final stages the apical part is shortened owing 
to the more backward shifting of the maximum diameter. The apical part 
becomes less pointed, even rounded. The following species, referable to 
various genera, display evolutionary changes such as those just men- 
tioned: Belemnopsis subhastatus (Zieten), B. latesulcatus (d'Orbigny), 
B. semiarcuatus n. sp. B. parallelus germanicus (Roemer), B. fusi- 
formis (Parkinson), Hibolites beyrichi (Oppel), H. wiirttembergicus 
(Oppel), H. hastatus (Blainville), H. girardoti (Loriol), Duvalia disputa- 
bilis (Neumayr), H. semihastatus (Blainville), Hastites privatensis (Mayer) 
and Gastrobelus ventroplanus (Voltz). 

In representatives of the genus Rhopaloteuthis: Rh. gillieroni (Mayer), 
Rh. bzoviensis (Zeuschner) and Rh. majeri (Alth), nepionic rostra are 


2 Acta Palaeontologica 


120 HALINA PUGACZEWSKA 


in the shape of an elongated cone. In the neanic stage the rostrum dia- 
meter increases rapidly, particularly so at 1/3 length from the apical 
part. A certain asymmetry is observable here, i. e. a slight dorsal 
deviation of the apical part. In the ephebic-gerontic stage the rostrum 
grows to be obliquely club-like, while the apical part becomes swollen 
and rounded, with a mucro occasionally present. 

In Hibolites hastatus (Blainville) and H. girardoti (Loriol) it has been 
possible to distinguish the embryonic stage, too. It occurs as a short 
spine stretching to the distal wall of the embryonic chamber, it is 
darker coloured, and its growth lines are not distinguishable. 


Transverse section 


In the nepionic stage the transverse section is circular or subcircular. 
During the neanic stage this contour becomes elliptic, as a rule dorso- 
-ventrally depressed. In Dicoelites meyrati (Ooster) and Duvalia disputa- 
bilis (Neumayr) a lateral compression is observable. It is in the final 
stage only that the dimensions show an increase, solely in D. disputabilis 
(Neumayr) the transverse section may retain its elliptic or pyriform 
shape with a wider ventral wall. The transverse section in Megateuthis 
giganteus (Schlotheim) varies during the sucoessive growth stages. In 
the nepionic stage it is pyriform, with greater width of the ventral wall, 

in the neanic stage it is elliptic with equal 
d breadth of the ventral and dorsal walls, while 
during the ephebic-gerontic stage the transverse 
section goes back again to the pyriform contour, 

but with a wider dorsal wall (fig. 12). 
In representatives of the genus Rhopalo- 
teuthis the transverse section vary in shape. 
During the imitial evolutionary stages the sec- 
(o) tion may be circular or slightly quadrate. In 
the neanic stage it passes into being distinctly 
quadrate as in Rh. majeri, or elliptic, dorso- 
-ventrally depressed as in Rh. gillieroni, or 
irregular, with a longer dorso-ventral diameter 

v as in Rh. bzowiensis. 
Fig. 12 — Megateuthis gi- 


ganteus (Schlotheim, trans- Angle and depth of alveolus 
verse section of adult ro- 


strum showing the growth ln most species the angle and depth of 
variability: v-ventral side, : A 
d>dótsal Gido.. alveolus are not subject to ontogenetic changes, 


they are only affected by the normal increase 
of dimensions in proportion to the growth in length of the rostrum. The 
only species gradually modified in this respect, during the neanic and 
later stages, is Megateuthis giganteus in which the nepionic alveolus 
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occupies approx. 1/3 of rostral length, and its final depth does not 
exceed 1/5 of rostral length. The alveolar angle, initially wider, decreases 
considerably with individual age. 


Furrows 

The width and depth of the ventral and dorsal furrows as a rule 
increases with individual growth. In Megateuthis giganteus the width of 
the apical furrows decreases with age and they are at the same time 
gradually pushed deeper into the rostral wall. In young forms these 
furrows disappear at 1/2 length of rostrum, in adults at 1/3 length from 
the apical part. 


Growth, compression and depression indices 


These indices behave differently according to the age of specimens. 
In Belemnopsis fusiformis (Parkinson) the growth index increases with 
age from 3.7 to 4.5. Occasionally it was observed not to differ much 
from that in the youngest and oldest specimens, but frequently it de- 
creases, sometimes even considerably. In Belemnopsis parallelus germani- 
cus (Roemer) it decreases from 3-0 to 2.4; in B. semiarcuatus n. sp. from 
3.0 to 1.6; in B. subhastatus (Zieten) from 4.2 to 3.2; in Hibolites wiirttem- 
bergicus (Oppel) from 3 to 2; in Dicoelites meyrati (Ooster) from 4.6 to 
2.4; in Hibolites beyrichi (Oppel) from 9.1 to 6.3; in Rhompaloteuthis 
gillieroni (Mayer) from 4.0 to 2.3:%in Rh. bzoviensis (Zeuschner) from 
7.7 to 1.8; in Rh. majeri (Alth) from 3.5 to 1.1; in Gastrobelus ventro- 
planus from 2.7 to 2.0. The depression or the compression index measured 
in two cases scarcely changes during its ontogeny, e. g. as in Hibolites 
girardoti (Loriol) where the respective figure is 1, or else changes very 
slightly, as in Megateuthis giganteus where in nepionic form it is [, 
changing to 1.3 in ephebic-gerontic forms. 

The above considerations show that growth changes are variously 
expressed. Greatest differences are observable in the nepionic stage whose 
development often differs from that of the later stages. Specifically cha- 
racteristic changes occur during the neanic stage, while during the 
oldest stage the particular features are definitely established. 


LIFE - TIME DEFORMATIONS OF ROSTRA 
(pl. I, fig. 1-14) 


The here investigated material illustrates numerous examples of 
deformed rostra. The majority represent anormal swelling of the apical 
part or knob-like excrescences in the anterior, occasionally the median 
part of rostrum (pl. I, fig. 3-6, 10). 


2* 
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Besides knob-like deformations, some rostra with the ventral groove 
show a varying degree of axial twisting (fig. 4, 5, 13a). Arcuate inflexions 
of the whole rostrum or of its posterior part only, sigmoidal curves and 
minute corrugations in the apical end, are also frequent (fig. 2, 8, 
9, 13). 

Other types of deformity are observable in rostra with a slightly 
bifurcating apical part. The two apexes may display symmetric lateral 
deviations from the axis, as is shown in fig. 11, or one tip may be longer, 
spine-like, while the other is short and blunt (fig. 13). In some rostra 
with bifurcated apexes the two tips are differently disposed to each other. 
The knee-like backward inflexion of one apex is separated by a narro- 
wing from the other, the latter being probably the true end of rostrum 
(fig. 1). 

The sigmoidal end of rostrum, polished in the dorso-ventral plane, 
very accurately represents the course of the growth lines which curve 
identically throughout all the growth stages. Initially this curve is 
rather small, but with age it becomes more conspicuous. The growth 
layers are added continuously without traces of any injuries (fig. 14). 
Sim:larly curved rostra have been figured by Abel (1935, p. 555, fig. 463), 
but his longitudinal section shows two fractures produced during the 
early growth stages. Hence two similar deformations cannot always be 
analogously interpreted on external similarities only. The thin section 
of another rostrum (fig. 12) shows the alveolar part domed in a knob-like 
fashion. In this case the rostrum was probably injured in an early 
growth stage. The growth layers encircling the injured part are initially 
strongly outcurved, but subsequently take a normal course. The injury 
of the rostrum must have occurred in the animal's life time, for the 
growth layers continuously encircle the injured part. 

Compressions of the various parts of the rostrum, of varying extent, 
are frequent, too. This type of deformation is shown in fig. 7. It is 
possible that they have occurred after the animals death, either in 


result of the dissolving by solutions circulating in the deposit, or owing || 


to the mechanical pressure of the overlying layers. The injuries and 
deformations, however, which have been mentioned before, indicate 
mechanical injuries probably inflicted during the animal's life time. 
They may have occurred owing to the impact of the rostrum with sub- 
marine rocks or in result of the attacks of some marine animals of prey. 

In a discussion on analogous deformations and injuries of the rostral 
surface, Kabanov (1959, p. 30-40) is inclined to admit that during the 
life time the belemnite rostrum was elastic, having a cartilageous con- | 
sistency and properties, and not rigid or hand as was generally admitted. | 
In analysing various types of pits, depressions or pricks, that author | 
observed that they have smooth borders. In his opinion, these observa- | 
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tiońs suggest elasticity during the animal's life time, since, otherwise, 
if the rostrum had been hard and brittle, the margins of the pits or de- 
pressions would be unevenly rough. Had the consistency of the rostrum 
been firm, damage suffered during its early growth stages in the form of 
breaking or crushing, would result in injuries of the mantle secreting 
the new growth layers. On the other hand, if after Kabanov we admit 
the elasticity of the rostrum, the regenerating function of the mantle 
might have been accelerated. This would certainly be an important 
factor warranting the security of the animal and protecting his normal 
functions connected with growth and self-defence. 

Moreover, Kabanov also discusses the question of the floating abi- 
lity of belemnites. A heavy unelastic rostrum would not, indeed, have 
been of any help in this function, but, on the contrary, its weight and 
rigidity would hinder it considerably. 

Kabanov's argumentation does not seem convincing to the present 
writer. Fissures, pricks or pits with smooth and rounded borders are 
not sufficient evidence that the injuries were inflicted during the 
animals life time. To prove this, it would be necessary to cut a section 
of the rostrum through the investigated injuries in order to determine 
if the growth layers near the fissure bend during the earlier growth 
stages, or whether they are merely broken. Kabanov, however, has not 
analysed this problem. Fissures or punctures may have occurred in 
the sediment, after the animal's death, owing to the activities of nu- 
merous animals searching for food among the organic remains on the sea 
floor. In the next chapter of the present paper reasonable evidence is 
given in support of the last supposition. Similar fissures and punctures 
observed by the writer have smooth borders, circular or subcircular in 
section, and they have undoubtedly been produced in the deposit after 
the animal's death. Hence, it seems that, in agreement with the common 
opinion, belemnite rostra were hard and rigid during the animal's life. 
Otherwise it would be hardly possible to account for their utility to the 
animal, since it is the rostrum that protected the very delicate phrag- 
mocone. 

DAMAGED ROSTRA 
(pl. II, fig. 1-8) 


Rostra bearing traces of the destructive activity of other organisms 
are frequently encountered among the here studied material. Fig. 1 in 
pl. II shows a rostrum covered by pits of various size. These pits have 
smooth margins, and rostra with destroyed internal structure are pierced 
by them. In the transverse section of rostrum, several canalicules are 
seen as continuation of pits, extending vertically to the outer wall. Ana- 
logous pits are discernible at the bottom of canalicules, penetrating the 
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rostrum parallel to the outer wall. The pits are approx. 2 mm in dia- 
meter. That type of small openings has been noted on very few rostra 
only. : 

In other cases minute longitudinal slits (pl. II, fig. 4), oriented 
vertically, obliquely or parallely to one another, are scattered all over 
the surface of the rostrum. They have the semblance of puncture traces. 
Their length does not exceed 1.3 mm, with breadth of approx. 0.2 mm. 

Slightly larger slits, longitudinal and narrow, too, are shown in 
fig. 3 of pl. II. In the apical part of rostrum the surface layers have been 
destroyed revealing the presence of canalicules penetrating the rostrum. 
The fragment shown in fig. 2 of pl. II represents a deep subcircular 
canalicule with several round pits in close vicinity. 

After comparing the traces of injuries detectable on the here figured 
specimens with those described in available literature, the writer believes 
that they are all referable to the action of polychaete annelids. Abel 
(1935, p. 457-458, fig. 382-383) and Roman (1921, p. 162-163, pl. 8, 
fig. 4-9) quote numerous examples of injuries suffered by various shells, 
also of rocks bored by organisms searching for food within the deposit, 
mainly referable to Annelida Polychaeta. 

Various types of traces (rounded pits, longitudinal slits, canalicules) 
may suggest their different derivation, but this supposition does not 
seem very probable inasmuch that they are present on the same rostrum 
next to one another (fig. 2) and that the pits pass e. g. into canalicules. 

Sessile organisms, most frequently serpulids and foraminifers, may 
be attached on the rostra. Serpulid tubes (pl. II, fig. 7) are of varying 
length, initially narrow but gradually increasing in width towards the 
aperture. The transverse section of tubes is round interiorly, but trian- 
gular exteriorly. Similar serpulid tubes have been figured already by 
Quenstedt (1846-49, pl. 28, fig. 2, and 1858, pl. 21, fig. 16 and pl. 65, 
fig. 2) and are called by him Serpula limazc. 

Among the foraminifers attached on rostra the writer has encoun- 
tered representatives of the subiamily Ramulininae, probably Bullopora 
rostrata Quenstedt, 16858 (pl. II, fig. 5, 6), (Cushman, 1948, p. 230, pl. 22, 
fig. 24). These foraminifers are of the colonial type, they resemble elon- 
gated beads strung onto a thread, with tapering ends of the particular 
individuals. Analogous organisms were by Quenstedt (1858, p. 580, pl. 73, 
fig. 28) regarded as bryozoans. 

Some rostra are marked by concentric discs, corresponding to the 
secondary concentration of chalcedony which substitutes calcite on the 
surface (pl. II fig. 8). This phenomenon has already been noted by 
Alth (1875, p. 213) and by later authors. 


Legend to Table 1: L Lias, B Bathonian, K Calloway, O Oxfordian, -- present, 
— absent. 
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GEOGRAPHIC DISTRIBUTION OF BELEMNITES FROM THE MIDDLE AND 
UPPER JURASSIC 


(table 1) 


Some species of the here described Jurassic belemnites have a very 
wide geographic range. Hibolites hastatus and Belemnopsis canaliculatus 
are recorded from throughout Europe, the Caucasus, Sicily, Algiers, 
Arabia, India and Madagascar. Other species are restricted to certain 
countries only. E. g. Hibolites girardoti has thus far been reported only 
from France, Switzerland and Poland. Several species occur only in 
Poland. They are: Rhopaloteuthis majeri, Duvalia disputabilis, Dicoelites 
waageni and the new species Belemnopsis semiarcuatus. For the most 
part, however, the same species are encountered in the same horizons 
throughout central Europe, including Poland, Germany, France and 
Switzerland. These areas have been invaded by the sea encroaching from 
the west during the great Middle Jurassic transgression, and the belemnite 
fauna could freely circulate and migrate all over the seas of central 
Europe. Marine transgression of the southemn and eastern parts of Europe 
was followed by the opening up of new routes accessible to the local fauna. 
Hence, some Species characteristic of alpine or boreal faunas may have 
penetrated into areas previously separated by continental barriers. Dicoe- 
lites meyrati, reported in Poland from one quarry only in the Holy Cross 
Mountains, represents an Alpine species. Zoogeographic and facial provin- 
ces were differentiated during the Jurassic, and they were the chief 
factors in the separation of the warm and boreal faunas. 


SY SP ENZASRTCH PZN 


Subfamily Hastitinae Naef, 1922 
Genus Hastites Mayer, 1883 
Hastites privatensis (Mayer, 1866) 
(pl. III) 


1866. Belemnites privatensis Mayer; Ch. Mayer, Diagnoses .., p. 366. 

1871. Belemnites privasensis Mayer; E. Dumortier, Sur quelques gisements .., p. 20, 
pl. 38, fig. 1-8. | pe” | 

1920. Hibolites (?) Privatensis Mayer; E. v. Biilow-Trummer, Fossilium Catalogus, 
p. 150. 

1921. Hastites privatensis Mayer; F. Roman, La Montagne .., p. 159. 

1922. Hastites Privatensis Mayer; A. Naef, Die fossilen Tintenfische, p. 227. 

1924. Hastites privatensis Mayer; A. Riche % F. Roman, Ktudes .., p. 40. 

1925. Hastites privatensis Mayer; M. Lissajous, REpertoire .., p. 32, 124. 

1953. Pseudobelus privasensis Mayer; S. Z. Różycki, Górny dogger .., p. 326. 


Material. — 10 rostra of various individual age, more or less crushed 
or proximally broken off, several smaller fragments; alveolus and phra- 
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gmocones not preserved; surface of rostra smooth; state of preservation 
satisfactory. 

Description (pl. III, fig. 1-3). — External morphology. Rostra fusiform 
in shape, with conspicuously tapering and elongated anterior part, gradu- 
ally expanding and swollen posteriorly. The maximum breadth occurs 
somewhere at 1/3 length from the apical part. Apical part relatively 
short, more or less sharply pointed, occasionally somewhat rounded or 
mucronate. Distinct, double lateral lines run on the side walls, for the 
most part they stretch to the end of rostrum, sometimes they are shorter 
extending only to the maximum diameter of rostrum. Side walls connected 
with the dorsa! and ventral wall by rounded edges, in the central part of 
rostrum they sometimes meet at a right angle, while distally they are 
mostly rounded. The dorsal and the ventral furrows are missing. Measu- 
rements of 9 rostra are given in table 2. 


MaorteR 2 
Dimensions of rostra of Hastites privatensis (in mm) 


Maximum diameter i 


Length of apical 
Z. Pal. UW. s 5 cart Growth index 
No. Bj. d> - śm = Ę CZA: 
a b | 4 c 
729 7.0 7.0 17.5 2,5) 
730 fiol 9.4 20.0 2.6 
Ua 8.0 9.0 18.0 2.2 
732 9.1 9.6 20.0 222 
738 9.4 10.0 21.0 22 
734 10.0 10.0 22.0 22 
735 11.0 11.0 26.0 2.8 
736 11.0 11.0 26.0 20 
737 11.4 12.4 30.0 2.6 


The growth index ranges between 2.2 and 2.6, its most common value 
being 2.2. The growth index variability is small and it is probably reason- 
able to suppose that it increased uniformly in diameter, width and 
length. 

Internal morphology (pl. III, fig. 4-5). Delicate growth lines are 
visible in thin sections, more conspicuous at certain intervals. The apical 
line is centrally placed and somewhat thicker than the growth lines. The 
older growth stages do not differ in shape from the younger, since the 
growth lines are parallel throughout all the growth stages. In thin trans- 
verse sections the growth lines are concentric. Those more centrally 
placed are circular in outline, those nearer to the outside — subcircular 
or quadrate. Distally the section is ovate, with greater dorso-ventral dia- 
meter. Depressions of the growth lines corresponding to the lateral lines 
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are faintly indicated, being more stressed in the external parts of the 
section. 

Ontogeny (pl. III, fig. 4-5). — With growth of the rostrum the dimen- 
sions increase. In shape the nepionic stage does not differ from the next 
growth stages, the transverse section only being modified. In the nepionic 
stage it is circular or subcircular, in the neanic stage it becomes quadrate, 
and thereafter retains this outline. The lateral lines are double in all the 
growth stages, their length varies. The particular growth stages have not 
been differentiated owing to the scarcity of specimens and the lack of 
any important ontogenetic variations. 

Variability. — The individual variability of specimens of the same 
age is not strong, consisting merely in certain dimension changes of the 
two diameters. Sometimes the dorso-ventral diameter is slightly greater 
than the lateral, for the most part, however, they are equal. In most 
cases the rostra are sharply terminated, sometimes the end may be more 
or less rounded, in one specimen it is slightly mucronate. 

Remarks. — The Polish specimens are identical with those figured and 
described by Dumortier (1871) and agree with the description of Mayer 
(1866) who is the author of that species. Hastites privatensis somewhat 
approaches Belemnites zitteli (Sinzova, 1871) in the fusiform shaped 
rostrum, as well as in the presence of long lateral lines. It differs in the 
lack of a ventral furrow (in B. zitteli it is 1/3 of the complete rostral 
length), also in the shape of the transverse section which in B. zitteli is 
ovate, with a longer lateral diameter. 

The majority of authors assign this species to the genus Hastites. 
This is justified by the peculiar shape of the rostrum, the club-like ter- 
minal expansion, the long and narrow proximal part and the variability 
of the transverse section. Różycki's assignment of this species to the genus 
Pseudobelus does not seem correct, since Pseudobelus belongs to the 
subfamily Duvaliinae, and is characterized by different shape, certain 
asymmetry, ovate or pyriform transverse section, and a varying extent 
of side compression. 

Occurrence. — The Callovian and Oxfordian of France and Germany; 
Upper Callovian of Balin in Poland (distr. Chrzanów). 


Genus Rhabdobelus Naef, 1922 


Rhabdobelus parvus (Hartmann in Quenstedt, 1858) 
(pl. IV, fig. 9-11) 


1958. Belemnites parvus Hartmann; F. A. Quenstedt, Der Jura, p. 286. 

1920. Rhopalobelus parvus Hartmann; E. v. Biilow-Trummer, Fossilium Catalogus, 
psos. 

1922. Rhabdobelus parvus Hartmann; A. Naef, Die fossilen Tintenfische, p. 228. 

1925. Pseudobelus parvus Hartmann; M. Lissajous, Rópertoire .., p. 117. 
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Material. — 3 rostra without alveolus and phragmocones. 

Description. — External morphology. Rostra of small dimensions, 
irregularly shaped, slightly distally expanded. The apical part short, 
asymnmetric, bending somewhat away from the rostral axis towards the 
dorsal side. The side walls slightly wider than the dorsal and ventral 
walls, meeting them at a right angle. Transverse section of rostrum qua- 
drate over the greater part, rounded near the apical part only. Deep, 
sometimes double lateral lines run along the side walls, terminating 
behind the maximum expansion of rostrum, or just in front of it. A slight 
swelling, similar to the mucronic wart, occurs at the apical part. Dimen- 
sions of the measured rostra are given in table 3. 


Table 3 
Dimensions of rostra of Rhabdobelus parvus (in mm) 


Maximum diameter : 
Z. Pal. UW. | SH A RSE | Growth index 
No. Bj. | d-s | d-v Ś c:a 
741 | 3.2 | 3.5 | 6.7 | 2.1 
742 | 4.3 | 4.4 2 1.6 
743 5.5 5.8 9.0 1.6 


Remarks. — The Polish specimens are identical with those figured by 
Quenstedt (1858) from Germany. The age of the German specimens is 
established by the mentioned author as the Uppermost Lias, while the 
Polish specimens are Liower Dogger in age. To the present writer, Naef's 
(1922) assignment of this species to the genus Rhabdobelus and the sub- 
family Hastitinae, seems fully justifiable. As evidence in support of this 
systematic position may be regarded such characters as distinct lateral 
lines, quadrate transverse section, a nearly club-like shape of the rostrum 
and stratigraphic occurrence. 

Occurrence. — The Upper Lias of Germany. In Poland — the 
Bathonian of Trzebionka (distr. Chrzanów). 


Rhabdobelus exilis (d'Orbigny, 1642) 
(pl. IV, fig. 8) 
1842. Belemnites exilis d'Orbigny; A. dOrbigny, Paleontologie .., p. 101, pl. il, 
fig. 6-12. 
1846—49. Belemnites exilis dOrbigny; F. A. Quenstedt, Petrefactenkunde ..., p. 415, 
pl. 25, fig. 16-17. 
1857. Belemnites exilis dOrbigny; W. A. Ooster, Catalogue .., p. 8. 
1858. Belemnites exilis dOrbigny; F. A. Quenstedt, Der Jura, p. 286, pl. 41, fig, 15. 
1920. Rhopalobelus exilis dOrbigny; E. v. Biilow-Trummer, Fossilium Catalogus, 


p. 93. 
1922. Rhabdobelus exilis dOrbigny; A. Naef, Die fossilen Tintenfische, p. 228. 


130 HALINA PUGACZEWSKA 


1923. Belemnites exilis dOrbigny; J. Siemiradzki, Fauna .., p. 5, pl. 6, fig. 17, 17a; 


I ep, sakcz, (6% 
1925. AAA excilis dOrbigny; M. Lissajous, .Repertoire .., p. 32—38, 
p. 85—86. 
Material. — 1 rostrum, with the proximal part broken off, but 
satisfactorily preserved, with smooth, undamaged surface. 
Description. — External morphology. Rostrum strongly elongated, 


sharply pointed. Side walls smooth. Deeply incised lateral lines stretch 
along the dorso-lateral sides, proximally they are single and narrower, 
distally broader, bifurcating, separated by a low «rest. These lines ter- 
minate near the dorsal border in a broad depression at some distance 
from the apical part. Owing to the close proximity of the lateral lines to 
the dorsal edge, the dorsal wall is extremely narrow, while the ventral 
one is broad. An exceedingly delicate, double bifurcated groove runs 
along the ventral wall, terminating just before the dorso-lateral lines. 
A very faint dorsal groove is hardly detectable along the dorsal wall. 
The apical part is without grooves. Across the proximal part of rostrum 
the transverse section is pyriform, with a broader ventral edge. 
Dimensions of rostrum (Z. Pal. UW, No. Bj. 740) in mm: 


Diameter near the proximal part: 


(Jest x FEP 200 ERRRO:0 
ORA ZPPA ZNA WY WY SÓORA 00 GE 
Diameter on the thinning out lateral lines: 
ds „AT ora tojafSW ruadh EMAS:0 
GAM PRN R PAAJ GALE) TWS EP GA 
Remarks. — The Polish specimen comes nearest to the German spe- 


cimens figured by Quenstedt (1846-49, pl. 25, fig. 16), both in strongly 
elongate shape, deep lateral lines and a pointed end, whereas it differs 
from them in a quadrate transverse section near the proximal border. 
This difference may possibly be a result of the breaking off of the pro- 
ximal part in the Polish specimen. Naef (1922) clearly stresses the pe- 
culiar character of the lateral lines on the rostrum of specimens belonging 
to the genus Rhabdobelus, most particularly so their close proximity to 
the dorsal border. The last named feature is, indeed, influenced by the 
irregularly quadrate outline of the transverse section, in agreement with 
the here described specimen. 

On comparing the opinions of various authors concerning the generic 
assignment of the here described species, the writer thinks that it is 
referable to the genus Rhabdobelus Naef, 1922, and together with it 
to the subfamily Hastitinae. 

Occurrence. — The Upper Lias and the Bathonian of Germany, 
France, Switzerland, the U.S.S.R. and the Asiatic countries. In Poland 
the Podhale Lias (Siemiradzki, 1922) and the Bathonian of Trzebionka 
(distr. Chrzanów). 
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Subfamily Passaloteuthinae Naef, 1922 
Genus Gastrobelus Naef, 1922 
Gastrobelus ventroplanus (Voltz, 1830) 


(pl. V) 
1830. Belemnites ventroplanus Voltz; M. Voltz, Observations ..., B 40>5PISAE 
fre. 10. 
1836. Belemnites subdepressus Voltz; F. A. Roemer, Die Versteinerungen |... 
p. 166. 


1846—49. Belemnites ventroplanus Voltz; F. A. Quenstedt, Petrefactenkunde .., 

p. 400, pl. 23, fig. 20 a-d; p. 405, pl. 24, fig. 17 a-c. 

1920. Rhopalobelus ventroplanus Voltz; E. v. Biilow-Trummer, Fossilium Catalogus, 

p. 94. 

1922. Gastrobelus ventroplanus Voltz; A. Naef, Die fossilen Tintenfische, p. 197, 

p. 235, text-fig. 69/16. 

1925. Hastites ventroplanus Voltz; M. Lissajous, R6pertoire .., p. 151. 

Material. — Over 200 specimens, all with the alveolar part broken 
off; alveolus and phragmocones not preserved. 

Description. — External morphology (pl. V, fig. 3-6). Rostra small, 
with narrowing proximal part, but expanding distally to about 1/3 of 
length from the apical part; a slight dorso-ventral swelling results in 
a club-like shape of the rostrum. The ventral wall is compressed and 
somewhat broader than the dorsal. Ventro-lateral side lines run along 
the side walls, in the proximal part of rostrum they stretch just beyond 
the protruding ventral wall, causing its widening. Centrally and distally 
these lines are gradually shifted nearer to the centre of the wall. Their 
length varies and in most specimens they stretch behind the maximum 
width of the rostrum. The apical part is short, swollen, pointed or 
somewhat rounded. The transverse section passes from quadrate, strongly 
depressed in the proximal part, to ovate in the central part, and rounded 
in the apical part. The dimensions of 15 measured rostra are given 
in table 4. 

The growth index changes in a reverse proportion as compared with 
the age of the individual, decreasing from 2.7 to 2. The greatest number 
of specimens is grouped near the 2.5 index. 

Internal morphology (pl. V, fig. 1-2). Extremely delicate growth 
lines and a somewhat thicker apical line, placed centrally, are discernible 
in longitudinal thin sections. Throughout all the growth stages, the growth 
lines are of identical outline, with a characteristic longer and narrower 
proximal part and an apical distal swelling. In transverse sections con- 
centric lines, very faintly indicated, alternate with thicker ones, those 
more interior being of circular outline, while the more exterior are ovate, 
laterally elongated. Across the proximal part the transverse section is 
strongly depressed, displaying a depression of the ventral wall too. In 
the central part the two walls, ventral and dorsal, are slightly convex, 
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Table 4 
Dimensions of rostra of Gastrobelus ventroplanus (in mm) 


Maximum diameter | Leagth : 
Z. WE A = | A. | of apical part SAPNNACORAĘ 
a b =c 2 ś 

704 3.0 | 2.6 8.0 | 2% 
705 3.4 | 3.2 8.4 | 2.5 
706 3.4 3.1 8.4 2.5 
707 4.0 3.5 10.0 | 2.5 
708 | 4.0 | 3.5 10.0 | 2:5 
709 | 4.0 | 3.3 10.0 | 2.5 
710 4.0 | 3.5 10.0 | 2.5 
4dI | 4.1 3.5 | 10.4 | 2.5 
712 4.2 | 3.5 10.0 | 2.4 
713 4.8 | 4.5 | 10.6 | 22 
714 5.0 4.3 10.0 | 2.0 
715 5.0 4.4 | 10.0 | 2.0 
716 5.8 5.0 11.6 | 2.0 
717 6.2 5.7 | 13.0 | 2 
718 8.5 7.4 | 17.0 | 2.0 


in the apical part somewhat rounded. A depression of the growth lines 
is visible where the lateral lines run. It is more conspicuous and nearer 
to the ventral wall in the proximal part of rostrum, but shifted nearer 
to the centre of the lateral walls in the distal part. 


Ontogeny (pl. V. fig. 1-2). — The ontogenetic changes affect both the 
general shape of the rostrum, its transverse section and the length of 
the apical part. Three growth stages may be distinguished on the base 
of ontogenetic observations: nepionic, neanic and ephebic-gerontic. The 
characteristics of these stages are given in table 5. 

Variability. — The individual variability of mature specimens small, 
consisting in certain modifications of the apical part which may be either 
elongated, slender, sharply pointed and slightly swollen, or reduced, 
club-like and circular. 

Remarks. — The Polish specimens come closest to Quenstedt's 
(1846-49) material from Germany, both in shape of the rostrum which 
is ventrally depressed, and the slight asymmetry of the apex, hardly 
discernible in young individuals. Moreover, youthful specimens are more 
slender and less depressed than the adults; from German specimens they 
differ in stronger tapering of the proximal part. Though in the writer's 
material this species is represented by very numerous specimens, not 
a single phragmocone or alveolar part has been preserved. Naef (1922) 
states that in Gastrobelus ventroplanus the angle of the phragmocone is 
blunt (26”), the alveolus circular in transverse section. 
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Table 5 
Characteristies of the ontogeny of Gastrobelus ventroplanus 


| Maximum diameter czem ; KRA 


|is= 


Growth stages | ds4 | dsę index Characters of rostrum 
mm 


mm mm 
| 


| Elongated, slightly swollen at about 
Nepionie | 3.0-40 | 26-35 | 27-25 14 9% length from apex; trans. 
| | verse section circular; apical part 
sharply elongated. 
Expanded to a club-like shape, 
strongly depressed, ventral wall 
flat; apical lines deep; apieal part 
shorter, ovate in transverse section. 


| 
Neanie | 4.1-5.0 | 3.6-45 | 2.4-2.1 


Strongly expanded, less swollen, 
Ephebic- 5.1-8.5 4.6-7.5 20 apex rounded; lateral lines less 
gerontic | distinct; transverse section ovate, 
| less depressed. 


The assignment of G. ventroplanus to the genus Gastrobelus seems 
reasonably correct to the writer, in that the ventral side of rostrum is 
more or less strongly depressed. The inclusion of this genus into the 
subfamily Passaloteuthinae is suggested by the conical shape of rostrum 
in the youngest growth stages, the blunt alveolar angle, and absence of 
furrows on the alveolar edge. 

Occurrence. — The Upper Lias through the Lower Callovian of 
Germany and France. In Poland — the Bathonian and Lower Callovian 
of Trzebionka (distr. Chrzanów), Błeszno, Wrzosowa (distr. Częstochowa), 
Ogrodzieniec, Włodowice (distr. Zawiercie). 


Genus Dactyloteuthis Bayle, 1878 
Dactyloteuthis irregularis (Schlotheim, 1820) 
(pl. VI, fig. 4) 

1820. Belemnites irregularis Schlotheim; E. F. v. Schlotheim, Die Petrefacten- 
kunde .., p. 48. 

1830. Belemnites irregularis Schlotheim; C. H. v. Zieten, Die Versteinerungen ..., 
p0p 237 fig. 6; 

1830. Belemnites digitalis Faure-Biguet; C. H. v. Zieten, Ibid., p. 31, pl. 238, 
fig. 9. 

1836. Belemnites digitalis Faure-Biguet; F. A. Roemer, Die Versteinerungen |... 
p. 16/4. 

1846—49. Belemnites digitalis Blainville: F. A. Quenstedt, Petrefactenkunde ..., 
p. 416-418, pl. 26, fig. 1-10. 

1842. Belemniles irregularis Schlotheim; A. dOrbigny, Paleontologie .., p. 74-76, 
pl 4, fig. 2-5. 

1857. Belemnites irregularis Schlotheim; W. A. Ooster, Catalogue .., p. 9. 
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1920. Dactyloteuthis trregularis Schlotheim; E. v. Biilow-Trummer, Fossilium 
Catalogus, p. 97. 

1922. Dactyloteuthis irregularis Schlotheim; A. Naef, Die fossilen Tintenfische, 
p. 236, text-fig. 85 i, k. 

1925. Dactyloteuthis irregularis Schlotheim; M. Lissajous, Repertoire ..., p. 100-101; 
p. 26-27, text-fig. 14. 
Material. — 1 rostrum, almost complete, well preserved, with smooth 

surface. 


Description. — External morphology (pl. VI, fig. 4). Rostrum in the 
shape of an irregular cone, gradually tapering towards the distal end, 
apex blunt, slightly mucronate, curving away from the axis to the 
ventral side. Ventral wall narrower, convex; dorsal wall broader and 
proximally somewhat flattened. Lateral walls narrow, flat; proximal 
breadth 4 mm, distal 2 mm. Nearer to the back of the rostrum these 
walls draw slightly nearer to one another at the ventral side. Alveolus 
deep, probably occupying 2/3 of the rostral length. 

Dimensions of rostrum (Z. Pal. UW, No. Bj. 703) in mm: 


Length . : ś : ; ż ć 230 
Maximum diameter: 
(SK inaA Ka: 10.5 
GIENANĘ ao WAS a 9.5 


The rostrum is slightly depressed, the furrows not preserved. 


Remarks. — Dactyloteuthis irregularis comes closest to Belemnites 
digitalis Faure-Biguet (Zieten, 1830, p. 31, pl. 28, fig. 9). Both these 
species lack the apical furrow. On this character Zieten (1830) distin- 
guished B. digitalis from B. irregularis, for the latter has a short apical 
furrow on the ventral side. Biilow-Trummer (1920) and Lissajous (1925) 
unite these two species under the common name of B. trregularis 
Schlotheim, on similarities of rostral shape and the same occurrence in 
the Upper Liassic horizons. In Poland this species is encountered in 
higher horizons, i. e. in the Lowermost Callovian. Some representatives, 
however, of the genus Dactyloteuthis, e. g. D. similis (Biilow-Trummer, 
1920, p. 100) have been reported from the Dogger, too, therefore the 
vertical range of D. irregularis may also be greater. 

Occurrence. — The Lias and Lower Dogger of Germany (Wirt- 
temberg), France, England, the U.S.S.IR.; the Lias of Switzerland and 
of Poland (Tatra Mountains), also the Lower Callovian of Ogrodzieniec 
(distr. Zawiercie). 


Genus Megateuthis Bayle, 1878 
Megateuthis giganteus (Schlotheim, 1820) 
(fig. 12; pl. VII-VIII) 


1820. Belemnites giganteus Schlotheim; E. F. v. Schlotheim, Die Petrefactenkunde 
-2uP345. 
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1846-49. Belemnites giganteus Schlotheim; F. A. Quenstedt, Petrefactenkunde 


...9 


p. 428, pl .28. 
1842. Belemnites giganteus Schlotheim; A. dOrbigny, Paleontologie .., p. 112, 
pl. 14-15. 


1858. Belemnites giganteus Schlotheim; F. A. Quenstedt, Der Jura, p. 408-410, 
pr 56, fig. 1-5. 

1904. Belemnites giganteus Schlotheim; M. Clerc, Etude monographique 
p. 5-6. 

1911. Megateuthis giganteus Schlotheim; W. Wetzel, Faunistische ..., PRZLOSPLELO: 
RI25/=8-252:00 221. 

1916. Mucroteuthis giganteus Abel; O. Abel, Paliobiologie ..., p. 126, 140, text- 
-fig. 49. 

1925. Megateuthis giganteus Schlotheim; M. Lissajous, Rópertoire .., p. 23-24, 90, 
text-fig. 12. 

1933. Megateuthis giganteus Schlotheim; E. Dacquć, Leitfossilien, pl. 17, fig. 5. 

1953. Belemnites (Megateuthis) giganteus Schlotheim; S. Z. Różycki, Górny dogger 
+. p. 326. 


...y 


Material. — Over 500 specimens, 37 of which belong to young indi- 
viduals; 10 nearly perfect rostra, numerous fragmentary rostra of 
adults, and 60 phragmocones. State of preservation varies, frequently 
the surfaces of rostra are smooth and lustrous, in many other cases 
rough and dull. The phragmocones occur as moulds or they are re- 
-crystallized, impregnated by iron oxides. 

Description. — External morphology (pl. VII, fig. 2). Rostra in the 
shape of a cone with obtuse angle in young specimens, but acute in 
adults, length of rostrum considerable, up to 2 m and more (Wetzel, 1911). 
In nepionic specimens the length increases in proportion to the increase 
of thickness and diameter; in more mature specimens these correlatlons 
are not observable since with individual age the growth in length pro- 
gressively increases and exceeds that in diameter and width. Nepionic 
forms are in the shape of a short cone, with an obtuse apical angle, 
while the ephebic-gerontic forms are markedly elongated, slender, with 
an acute apical angle. 

Dimensions of 10 measured rostra are given in table 6. 

In the most youthful specimens the alveolus is deep and occupies 
about 1/3 of the entire length of the rostrum, in adults not less than 
1/5 of that length. 

In adult specimens, minute, longitudinal wrinkles are observable, 
in addition to distinct apical furrows. Furrows stretching from the 
alveolar edge are missing; out of the apical furrows, the lateral paired 
ones are well marked, namely the longer dorso-lateral and the shorter 
ventro-lateral. In young individuals the ventro-lateral furrows are occa- 
sionally poorly developed, while in adults the two paired furrows are 
distinct and nearly equal in length, the dorso-lateral being slightly longer. 
The ventral and dorsal furrows occasionally occur on the apical part, 
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Table 6 
Dimensions of rostra of Megateuthis giganteus (in mm) 


Diameter d-s Diameter d-v 
Ę ha | 22M prowaa tala | | AIZDOM 
. part par part istal par 
1 20.0 8.0 3.5 9.0 4.0 
2 31.0 9.0 2.0 14.0 2.0 
3 | 28.0 | 115 4.0 12.5 5.0 
4 37.0 10.0 2.5 12.0 4.0 
5 38.5 | 13.0 4.5 14.5 5.5 
6 40.0 | 13.5 5.5 16.0 6.4 
7 56.0 14.6 6.5 16.0 7.0 
8 55.5 18.0 7.6 22.0 10.0 
9 72.0 15.0 7.0 20.0 8.0 
10 | 82.0 19.0 5.0 25.0 7.0 
38% | 145.0 39.0 38.0 51.0 48.0 
39* 110.0 40.0 38.0 49.0 47.0 
I | 


* Fragmentary rostra of adult individuals. 


the former of them is more frequent. As a rule, only the lateral paired 
furrows occur. In nepionic individuals they are broad and shallow, and 
become obsolete at about midlength of rostrum, while in ephebic- 
-gerontic individuals the lateral furrows are more impressed into the 
surface of the rostrum, so that they form extremely narrow grooves, 
up to 3 mm in depth. These furrows are shorter than in the nepionic 
stage, as they disappear at a distance of about 1/3 of length from the 
apex. 

In the proximal part the rostrum is somewhat compressed distally, 
owing to the deeply incised apical furrows, the compression is occasio- 
nally very strong, so much so that even angular side surfaces may be 
indicated, particularly in the oldest specimens. The compression varies 
in the different parts of rostrum and also according to the individual 
age. The lateral surfaces are more or less parallel; they pass into the 
dorsal and ventral surfaces with margins rounded, except for the apical 
part which is angular in oldest individuals. 

A great number of measurements have been taken of the ratio of 
diameter to that of width in the alveolar and apical parts, separately 
for individuals of nepionic, neanic and ephebic-gerontic stage, also for 
phragmocones. They have permitted the establishment of the so-called 
compression index. That index changes as follows: in nepionie specimens, 
over the entire length of rostrum, the compression is slight, being 1.1 — 
1.2 in the alveolar part, and 1.3 in the apical part. The neanic specimens 
are a little more compressed, the respective compression values being 
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1.3,and 2—3. The phragmocones are circular or subcircular in transverse 
section, throughout their length, the compression index ranging from 
1.0 to 1.1. Their apical angle is obtuse (pl. VII, fig. 6) and they stick in 
the rostrum with the axis somewhat ventrally inclined (pl. VIII, fig. 8). 

During the ephebic-gerontic stage, specimens will be encountered 
somewhat deviating from the most common shape of an elongated 
cone. Their lateral surfaces are domed; occasionally one only may be 
convex. In these cases the growth in diameter on the ventral side of 
rostrum differed from that on the dorsal side. It is also possible that 
we are here dealing with differences of sex, as is believed by some 
authors, e. g. Wetzel (1911, p. 222). 

Internal morphology (pl. VII, fig. 1-3, 5, 7-8, pl. VIII). Longitudinal 
and transverse thin sections disclose growth lines which are more distinct 
at certain intervals. The apical line is somewhat excentric, nearer to 
the ventral side of rostrum. The growth layers are more closely spaced 
on the lateral sides of rostrum than along the median line. A fissure 
of varying width is often observable in the apical line, most likely 
caused by the crumbling up of the central layers. 

A corrugated mass, showing lamellar structure, is discernible on the 
longitudinal thin section in the central part of rostrum (pl. VII, fig. 1). 
This structure is probably due to a very rapid growth in length of the 
rostrum. During the intense elongation of rostrum, the calcite carbonate 
in the central part was unable to assume its normal crystaliine pattern, 
but developed as a fibrous corrugated structureless mass. Similar 
structures are known as epirostra. On some specimens it is possible to 
trace the formation of an epirostrum. A rather small rostrum, normally 
built, is seen at the end of the alveolus. The growth layers superposed 
onto the apical part of that rostrum begin to corrugate in the median 
part only, while in the lateral parts their structure is normal. In the 
lower parts of rostrum the corrugation progressively involves the sides, 
too. In transverse thin sections and in celluloid peels we may observe the 
corrugation of the central layers, and the gradual extension of the 
corrugated area. The modifications taking place from the proximal part 
of the rostrum towards the distal are readily traced here, as well as 
differences between the young and adult specimens. Apical furrows, so 
characteristic of Megateuthis giganteus, are formed owing to the corru- 
gation of the central part of rostrum. Observations of numerous spe- 
cimens partly confirm the opinions of authors who postulate the presence 
in this species of an epirostrum. The epirostrum, which displays a typical 
development in Liassic belemnites (Miiller-Stoll, 1936), is here repre- 
sented by a similar structure, but very imperfectly developed. 

A deformation of the interior structure of the rostrum, of a different 
type than that described above, developing from the apex to the 
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alveolus, has been observed on several specimens, sectioned in the 
dorso-ventral symmetry plane. This modification was probably a result 
of processes, by Miiller-Stoll (1936) referred to' as resorption. The cen- 
tral layers are the first to be attacked, since they are the least resistant 
being less cohesive than the external layers. This resorption process 
may have occurred in the animal's life time, owing to the dissolving 
properties of the epithelium or that of the fibrous tissue of the mantle 
closely coating the apical part of rostrum (Miller-Stoll, l.c.). It is illustrat- 
ed in fig. 7 of pl. VII. 

Several rostra of older individuals are preserved together with an 
initial phragmocone, in most cases, however, the alveoli are filled with 
sediment. Moulds of phragmocones display imprints of septa, sometimes 
that of the siphon, too. The initial part of the phragmocone, provided 
with a dozen or so air chambers, could be traced in the longitudinal thin 
section. The protoconch is a transversely elongated vesicle (pl. VII, 
fig. 8). 

Dimensions of the air chambers measured on the longitudinal section 
of the phragmocone (Z. Pal. UW. No. Bj. 54): 


Number of successive Length of each air 
air chambers chamber (in mm) 
longer O shorter O 

protoconch 0.75 0.50 

1— 5 0.10 — 

6— 9 0.12 — 

10-12 0.16 3 

IS=IY 0.20 — 


The septa between chambers are readily discernible under strong 
magnification, 7 layers being distinguishable, according to the observa- 
tions of Christensen (1925) and of Miiller-Stoll (1936). They are: 19 
the main layer (Hauptschicht), centrally placed, splitting up into two 
laminae near the external phragmocone walls; these laminae overlap 
the two adjacent septa; 2” two side layers (Nebenschicht); 3” two inter- 
mediate layers (Zwischenschicht); 4” two covering layers (Deckschicht), 
one on either side of the main layer. The lateral layers do not partici- 
pate in the construction of the external wall of chamber, but they expand 
considerably towards the siphonal tube, resulting in a conspicuous 
swelling of the septum. 

The septa are in the shape of a distally convex watch glass, the 
first septum being much more domed than the remaining ones. The 
siphonal tube lies near the ventral side of the phragmocone. The siphon 
is developed as elongated and depressed, somewhat obliquely oriented 
vesicles. In ventral view it appears as a number of connected segments, 
anteriorly constricted, but gradually expanding posteriorly. From the 
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alveolus to the apex the particular segments are so arranged that the 
distal part of each segment is overlapped by the next segment. In 
lateral view the compression of segments and their oblique arrangement 
is neadily discernible. 

On phragmocones, polished ventrally, one can see that the septal 
necks run out of the septum as strongly outcurved rings which, after 
describing a semicircle, come somewhat nearer to one another, without, 
however, contacting or reaching to the next septum (pl. VII, fig. 3). 
The resulting picture resembles that observable in Nautiloidea of the 
cyrtochoanites type. 

The alveolar angle measured in young and mature individuals ran- 
ges from 23” to 28” in the dorso-ventral direction, and from 18” to 24? 
in the lateral direction. According to Wetzel (1911), this angle measures 
19-24, and according to d'Orbigny (1842) — 20-237. 

On younger septa of the phragmocone, the particular semicircular 
layers are seen, well discernible in thin sections (pl. VII, fig. 4). These 
layers are alternatively light and dark, and of varying thickness. The 
distribution of layers is irregular, but usually they occur at the concave 
side of the septum, near the siphonal tube. They are connected with the 
septa, since the covering layer of septum overlaps them, by encircling 
them exteriorly. The thickness of these structures depends on the 
thickness of the oovering layer of septum: the thicker is the covering 
layer, the more poorly developed are the superposed layers, and vice 
versa. Christensen (1925, p. 152) describes similar structures and regards 
them as some anomalies. They are indeed an isolated phenomenon, with- 
out analogies among other cephalopods. With the exception of the 
family Polyteuthidae (partly Passaloteuthinae Naef, 1922), that writer 
has not encountered similar structures among the belemnites. Christensen 
(l.c.) suggests two concepts to account for the formation of these se- 
micircular structures: 1” either they result from a hypertrophy of the 
marginal layers of septum, or 2” they are connected with the presence 
of liquid in the phragmocone itself. That author does not admit the 
possibility of the infiltration of the entire shell by liquid from the 
outside, since, were this so, the phenomenon would be of common 
occurrence. The origin of the semicircular structures is thus still an 
open question, and conclusions are risky owing to the lack of additional 
evidence. 

Ontogeny. — During the rostral growth, important changes take 
place which are well illustrated in the longitudinal and transverse 
sections (fig. 12; pl. VIII). Three growth stages may be distinguished, 
i. e. the nepionic, neanic and ephebic-gerontic. The characteristics ot 
these stages are given in table 7. 

The apical furrows are indicated in the inner layers oi rostrum. The 
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Table 7 
Characteristics of the ontogeny of Megateuthis giganteus 


Com- 
Growth | Apical dorso- | Apical ventro- | pression Characters 
stages lateral furrows | lateral furrows index of rostrum 
| mm 


Short, conical, with obtuse 


angle; alveolus oblique, be- 
| Shallow, tape- ginning A 2 Mura PW 
Shallow, broad, | ring, barely RARE ś napy do RARE 
: : meter and width proportional 
. ._. |stretchingtothe | stretching to 1.1=1.2 a 
ACC „midlenzth. 67 >| toe midleszth to that of length; more rapid 
5 > at the dorsal side of rostrum; 
rostrum. of rostrum. ; 

transverse section rounded or 
slightly compressed; ventral 

| wall broader. 
| Elongated, conical, with more 
| acute apical angle; alveolus 
| Broad, deeper, | Narrow, deep less oblique; apex long, less 
terminating terminating pointed; growth in length 
Neanic „at a distance of | at a distance 1.3 exceeds that in diameter and 
| 1/8 of length |of 1/4 of length width;  transverse section 
| from the apex. from the apex. elliptical with longer d-v 


diameter; ventral and dor- 
sal walls of equal length. 


Narrow, strong- 
ly incised into | Narrow, strong- 
the rostrum, ly incised into 
Ephebic-| shorter inrela- | the rostrum as 
gerontic tiontothe con- |narrow grooves, 


Strongly elongated, alveolus 
centrally placed; growth in 
length increasing  progressi- 
1.4 vely, that in diameter and 


(RE , width light; transverse sec- 
siderable leagth | shorter than in 


3 tion  elliptical,  compressed, 
| of rostrum, up the neanic stage. dorsal wall broader (fig. 12). 
| to 8mm deep. 


particular stages of the formation of lateral, dorsal and ventral furrows 
during the growth of rostrum, discermible on the surface, are 
illustrated in photographs of thin transverse sections (pl. VIII, fig. 1-7). 

Variability. — In M. giganteus the variability is not great and 
aiilects but slightly the length of the dorso-ventral diameters and of 
the lateral ones in relation to the length of rostrum. It is also expressed 
in small changes of the length of paired apical furrows and in the 
degree of rostrum compression. More important variations may be 
observed in the structure of the corrugated interior of rostrum, affecting 
the successive formation of the apical furrows. In some cases, characte- 
ristic lateral inflections, subsequently growing deeper (pl. VIII, fig. 6, 7), 
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may occur even in the earliest evolutionary stage. Elsewhere the corru- 
gation of the central layers is irregular, asymmetric, and additional la- 
teral folds appear which become gradually extinct (pl. VIII, fig. 1-5). 
Sections figured in pl. VIII, fig. 1-7 are exemplary of the most typical 
ontogenetic development of furrows. The fold, initially affecting the 
central layers only, gradually extends outwards to embrace in its ter- 
minal part the marginal layers, too. 

Remarks. — Schlotheim (1820, p. 45) was the first to describe this 
species. The swelling of the central part of rostrum, mentioned by 
Schlotheim, is not a constant character; most of the rostra in the collec- 
tion of the present writer are in the shape of an elongated, uniformly 
tapering cone. 

D'Orbigny (1842, p. 117), when discussing the specimens related 
with Megateuthis giganteus, postulates that their assignment to separate 
species by a number of authors is not reasonably correct and that they 
all represent M. giganteus, differing in age and sex only. Belemnopsis 
ellipticus, B. gladius, B. grandis and B. acuminatus are by that author 
considered as male individuals, and B. quinquesulcatus, B. aalensis, 
B. longus and B. gigas — as female specimens. A confirmation of these 
suggestions calls for adequate evidence, but no attempt has thus far 
been made to clear up this point. 

The question of sexual differences in M. giganteus has also been 
discussed by Wetzel (1911, p. 222). According to him, these differences 
are expressed by a distinct ratio of diameter increase to the length 
growth, also in different development of the apical part and of the 
apical furrow. 

Fundamentally different views are advanced by some authors with 
regard to the presence in M. giganteus of a structureless element, called 
the „epirostrum”, as well as to causes of its origin. Abel (1916, p. 140) 
mentions the occurrence in the rostrum of M. giganteus of central 
plicated layers and gives to the strongly elongated distal segment 
the name of a „spear” (Spiess). Miiller-Stoll (1936, p. 176-177, fig. 4-11; 
pl. 1, fig. 8; pl. 2, fig. 1-8; pl. 3, fig. 3, 4-7) in his investigations of the 
Liassic species of Aulacoceratidae, described in detail and figured si- 
milar structureless rostra, introducing for them the term "epirostrum". 
From that author's studies it results that the epirostrum is distinguishable 
even externally, since the two diameters of rostrum change obviously 
within the area of the formation of epirostrum. In longitudinal section 
this part is particularly well marked. The end of a normally constructed 
rostrum penetrates into the tube-like element corresponding to the 
epirostrum. This element is filled up by a substance of unknown origin 
and composition, by Miiller-Stoll called the "corpus pulposum”. The 
majority of authors: Buch (1839), d'Orbigny (1842), Wetzel (1911), Naet 
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(1922), Lissajous (1925), Roger (1952), do not make any mention about 
the presence of an epirostrum in M. giganteus. Quenstedt (1846-49), 
in his description of B. giganteus ventricosus, mentions a folded struc- 
ture in the rostrum of that species, interpreting its formation by 
excessive elongation of the rostrum. Fischer (1952, p. 387, 389, text- 
-fig. 43) describes an epirostrum as it occurs in M. giganteus, illustrating 
it by a diagram. | 

Occurrence. — The Bathonian of Germany, France, England, 
Switzerland and the U.S.S.R. In Poland — the same formation at 
Kamienica Polska (distr. Częstochowa), Rudniki, Blanowice (distr. Zawier- 
cie), Łęczyca (distr. Kutno) and at many other localities. 


Genus Brachybelus Naef, 1922 
Brachybelus breviformis (Voltz, 1830) 
(pl. IV, fig. 12) 

1830. Brachybelus breviformis Voltz sp.; M. Voltz, Observations .., p. 42, pl. 2, 

fig. 2-4. 
1846-49. Belemnites breviformis Voltz; F. A. Quenstedt, Petrefactenkunde —..., 

p. 428, pl. 27, 28 a, b (non fig. 21-26). 
1922. Brachybelus breviformis (Voltz); A. Naef, Die fossilen Tintenfische, p. 241. 
1925. Pachyteuthis breviformis Voltz; M. Lissajous, Repertoire .., p. 26, 61-63. 


Material. — 1 complete specimen, with the surface smooth and 
slightly lustrous. 

Description. — External morphology. Rostrum in the shape of 
a broadly open cone, rapidly tapering posteriorly, with subquadrate 
section in the proximal part, with rounded edges. Lateral walls broad, 
the dorsal and ventral narrow, all flat. Distally the somewhat more 
domed dorsal wall is constricted towards the apex, which thus appears 
to be mucronate. The apical part short, pointed, deviating slightly from 
the axis to the dorsal side. Furrows wanting. Alveolus probably deep. 

Dimensions of rostrum (Z. Pal. UW, No. Bj. 702) in mm: 


Lenstha4- o WNAATPESSEKL 8:0 
Maximum diameter: 
d=S.1 sw: Kuta HE 6.5 
da co RZECZNE. 7.0 
Remarks. — The only collected specimen comes closest to Belemnites 


brevijormis Voltz (Quenstedt, 1846-49), both in general shape and small 
dimensions. It resembles very strikingly Quenstedt's specimen in pl. 27, 
fig. 28 a-b. Lissajous (1925) refers Voltz's species to the genus Pachy- 
teuthis. But the species of that genus have greater dimensions and are 
distinguished by strong elongation of rostrum; moreover they occur from 
the Upper Dogger (Naef, 1922, p. 242-246). The present writer thinks 
that it would be more correct to assign B. breviformis to the genus 
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BErachybelus Naef (Naef, l.c.) occurring from the Middle Lias to the 
Lower Dogger, and on the characteristic shape of cone, also to include it 
in the subfamily Passaloteuthinae Naef. 


Occurrence. — The lower horizons of the Dogger and the Uppermost 
Lias of Germany, France, England, the U.S.S.R. and the Asiatic countries. 
In Poland — the Bathonian deposits at Trzebionka (distr. Chrzanów). 


Subfamily Belemnopsinae Naef, 1922 
Genus Belemnopsis Bayle, 1878 
Belemnopsis canaliculatus (Schlotheim, 1820) 
(GTS PESO) 
1820. Belemnites canaliculatus Schlotheim; E. F. v. Schlotheim, Die Petrefacten- 

kunde ..., p. 49. 

1830. Belemnites canaliculatus Schlotheim; C. H. Zieten, Die Versteinerunsen ..., 

p. 27, pl. 21, fig. 3 a-e. 

1842. Belemnites canaliculatus Schlotheim; A. d'Orbigny, Paleontologie .., p. 108-110, 

pl. 13, fig. 1-5. 

1857. Belemnites canaliculatus Schlotheim; W. A. Ooster, Catalogue .., p. 9. 
1875. Belemnites canaliculatus Schlotheim; A. Alth, Rzecz o belemnitach .., 

DsZi% 221 pl 3, fig d1a-b. 2-5. 

1920. Belemnopsis canaliculatus Schlotheim; E. v. Biilow-Trummer, Fossilium 

Catalogus, p. 127. 

1922. Belemnopsis canaliculatus Schlotheim; A. Naef, Die fossilen Tintenfische, 

p. 249. 

1925. Belemnopsis canaliculatus Schlotheim; M. Lissajous, Repertoire ..., p. 33-35, 67. 
1953. Belemnites canaliculatus Schlotheim; S. Z. Różycki, Górny dogger |..., 

p. 325. 

Material. — 15 almost complete rostra, also many fragments. State 
of preservation varies depending on the type of deposit: in Bathonian 
clays and Oxfordian marls the rostra are satisfactorily preserved and 
display smooth uninjured surfaces, while those yielded by ferruginous 
deposits have coarse, cracked surfaces, coated with iron oxides. Phrag- 
mocones not preserved. 

Description. — External morphology (pl. IX, fig. 1-5). Rostra cylin- 
drical, with length ranging from 34 mm in nepionic specimens to 52 mm 
in ephebic-gerontic. Maximum lateral (d-s) diameters are 4.4 to 9.8 mm 
respectively, while the thickness, i. e. the dorso-ventral (d-v) diameter 
at that point ranges from 3.7 to 7.6 mm. The minimum lateral and 
dorso-ventral diameters, measured at the base of alveolus, are usually 
smaller than that. The differences between the maximum and minimum 
diameter, as a rule, range from 0.7 to 1.0 mm. The thickness of rostrum 
does not change to any important extent along the whole length, the 
differences between the maximum and the minimum thickness not 
exceeding 0.1 to 0.5 mm. Rostra are strongly depressed, somewhat less 
so proximally than distally. The lateral walls are nearly parallel, slightly 


144 HALINA PUGACZEWSKA 


nearer to each other in the alveolar area. The dorsal wall is flat and 
gently domed. A broad, angular, well depressed furrow runs along the 
ventral wall. Towards the apex it grows shallower and broader and its 
edges are rounded. The apical part is elongated and pointed in nepionic 
specimens, but with age becomes less slender, occasionally mucronate. 
Its length is for the most part equal to half that of the complete length 
of rostrum. Transverse section is reniform in outline, with a longer 
lateral diameter. The side walls are rounded, sometimes displaying 
extremely fine lateral lines, varying in length, but most commonly 
exceeding one half of the total length of the rostrum. Dimensions of 15 
specimens are given in table 8. 


Table 8 
Dimensions of rostra of Belemnopsis canaliculatus (in mm) 


Maximum diameter Length ń 
SA EPO | 3 dy of apical part * zkabyiio 
a „IB © 

86 | 4.4 3.4 16.0 3.6 
87 4.7 354 17.0 3.6 
88 5.0 BT) 18.5 3.0 
89 5.5 4.4 20.0 3.6 
90 6.0 4.6 20.0 33 
91 5.7 4.1 21.0 3.6 
92 6.0 5.0 20.0 3,3 
93 6.0 4.7 20.0 3.3 
94 7.0 32 25.0 2:0 
95 0 5.4 24.0 3.4 
96 | 6.7 6.3 26.6 3.8 
97 7.4 6.0 25.0 3.3 
98 Uofl 530 27.0 3.9 
99 8.0 WE 28.0 29 
100 | 9.8 7.6 30.0 3.1 


With the growth in length, the width and thickness increase gra- 
dually, and the apical part is proportionally elongated. The growth in- 
dex does not vary to any important extent, hence it may be stated that 
it is the same in rostra of different age. 

Internal morphology (pl. IX, fig. 6, 7). In the thin longitudinal and 
transverse sections, numerous growth lines are visible, more conspicuous 
in some stages. The apical line approaches markedly the ventral side of 
rostrum. 

In longitudinal sections it is possible to analyse changes affecting 
the shape of the rostrum during the successive growth stages. Nepionic 
rostra in shape come nearer to the representatives of genus Hibolites, 
in that they are similarly constricted in the proximal and distal parts, 
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and expanded centrally. Each successive growth stage is progressively 
more cylindrical. 

Transverse sections across different parts of the rostrum, from the 
alveolus to the apex, allowed to trace changes affecting the outline of 
section along the complete length of rostrum during the various growth 
stages (pl. IX, fig. 6). Across the proximal part the section is ovate, with 
longer lateral (d-s) diameter; across the distal and central parts it is 
reniform, strongly depressed. Proximally the growth lines are rather 
deeply incised along the furrow, but distally they become progressively 
less deep. The apex of rostrum is without a furrow, with section again 
passing to the ovate, with longer lateral diameter. Slight folds are 
observable on either side of rostrum along the course of the lateral 
lines. During the early growth stages they have a symmetric arrange- 
ment to be later somewhat shifted to the ventral side (pl. IX, fig. 
6 b, c). 

The fissural area occupies the entire space between the apical line 
and the ventral wall of rostrum, stretching nearly to the apex. 


The alveolar depth is rather small, occupying about 1/5 of the 
rostral length. The alveolar angle ranges from 26 to 28”. The phrag- 
mocone is not preserved. 

Ontotgeny (fig 13). — The earliest growth stages differ considerably 
in shape and outline of the transverse section from the later stages. 
Three stages may be distinguished in rostral ontogeny: nepionic, neanic 
and ephebic-gerontic. Characteristics of these stages are given in table 9. 

Ventral furrow does not change during 
ontogeny. Throughout all its stages it is broad, 
proximally angular, distally more shallow, with 
edges progressively rounded. 


Variability. — The majority of the collected 
specimens belong to the intenmediate stage of 
ontogeny, hence it is in this stage that a certain 
extent of variability may be observed. It 
concerns the shape of specimens, which may be 
more or less cylindrical, also the diameter/width 
ratio. Some rastra with the same diameter, 
equal to 3,7 mm, vary in width from 4.7 to 
5 mm. The ventral furrow is also subject to 
certain width and length variations. The apical 
part may be pointed or genily rounded, occasio- Ai 
nally mucronate, sometimes longer and more  naliculatus _ (Schlotheim), 
slender, or shorter and thicker. AJI these adult rostrum cut in the 


EJ FORAY ATA plane of symmetry, sho- 
variations are, however, rather insignificant. wing three growth stages. 
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ES Table 9 
Characteristics of the ontogeny of Belemnopsis canaliculatus 


E są TEZ. CZA CZREJ | = 2 - zh 
| Maximum diameter 
| = > | 


Growth stages d-s | d-v Characters of rostrum 


mm mm 


| | Elongated, fusiform, apex pointed; trans- 
Nepionic 4.4-5.5 3.4-5.0 verse section slightly depressed; lateral 
lines single, hardly detectable. 


| Elongated, less fusiform, apex not so 
| | pointed; transverse section reniform, mo- 


Neanic 5.6-7.5 5.1-6.5 : m 
| re depressed; lateral lines barely visible 
| | or missing; apex occasionally mucronate. 
Koki | Distinctly cylindrical, lateral walls sub- 
Bpoe sgh | 74.698. | 68-376 parallel; transverse section reniform, much 
gerontic | depressed; apex occasionally mucronate. 
Remarks. — Belemnopsis canaliculatus (Schlotheim) occurs from 


the lowermost horizons of the Middle Jurassic to the lower horizons of 
the Upper Jurassic, and displays very wide geographic distribution. The 
writer's observations on the whole agree with the descriptions of other 
authors. Schlotheim (1820, p. 49) gives a very brief specific description 
of species only stressing the presence of a long and broad furrow. At 
the same time, however, he suggests that this furrow may have deve- 
loped owing to the pressure, exercised by the overlying sediment du- 
ring the process of fossilization. No figures are given by that author. 
In addition to a short description, Zieten (1830, p. 27, pl. 21, fig. 3) 
also publishes some illustrations of this species. His specimens come from 
the same locality as those mentioned by Schlotheim, hence other authors 
make references to Zieten's paper regarding the figured specimen as 
typical. 

The assignment of B. canaliculatus to the genus Belemnopsis seems 
fully justified by the characteristically fusiform shape of the nepionic 
specimens, passing to cylindrical in adults, also by the presence of 
a long ventral furrow and the strong dorso-ventral depression. 

Occurrence. — The various horizons of the Middle and Upper Ju- 
rassic throughout Europe, Asia, the Caucasus, India and Australia. In 
Poland — all the Jurassic horizons of the Kraków-Częstochowa High- 
lands, namely at Kłobuck, Błeszno, Wrzosowa (distr. Częstochowa), 
Rudniki, Kromołów, Ogrodzieniec (distr. Zawiercie), Trzebionka, Luszo- 
wice, Balin, Bolęcin (distr. Chrzanów), Czatkowice, Regulice, Tenczynek 
(distr. Krzeszowice) and at Wyszmontów in the north-eastern margin 
of the Holy Cross Mountains. 
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Belemnopsis fusiformis (Parkinson, 1811) 


(pl. X) 
1811. Belemnites fusiform Parkinson; J. Parkinson, Organic remains .., p. 128, 
pies fis" 13. 
1842. Belemnites Fleuriausus dOrbigny; A. d'Orbigny, Palćontologie .., p. 111, 
pl. 13, fig. 14-18. 
1857. Belemnites Fleuriausus dOrbigny; W. A. Ooster, Catalogue .., p. 14. 


1865-70 (1869). Belemnites aripistillum Phillips; J. Phillipss A monograph 
p. 107, pl. 26, fig. 64. 

1904. Belemnites fusiformis Parkinson; M. Clerc, Etude .., p. 5, ple+2 iS" 5: 

1920. Hibolites fusiformis Parkinson; E. v. Biilow-Trummer, Fossilium Catalogus 


.... 


p. 140. 

1922. Belemnopsis fusiformis Parkinson; A. Naef, Die fossilen Tintenfische, 
p. 149, 

1923. Belemnopsis fusiformis Parkinson; M. Lissajous, Etude .., p. 43-44, 

1925. Belemnopsis fusiformis Parkinson; M. Lissajous, Rópertoire .., p. 88. 
Material. — 19 rostra, more or less broken off in the alveolar or 


distal parts; numerous fragments. Preservation satisfactory, surfaces 
smooth. 

Description. — External morphology (pl. X, fig. 1-6). Rostra subfusi- 
form, proximally tapering, distally expanding as far as 1/8 of the 
distance from the apex. Length of rostra ranges from 22 to 96 mm, 
with the corresponding maximum lateral diameters from 2.7 to 10 mm, 
and the dorso-ventral ones from 2.4 to 7.5 mm. Transverse section is 
rounded across the proximal part, but distally passes to elliptic with 
a longer lateral (d-s) diameter. Along the ventral wall stretches, nearly 
to the apex, a long furrow, varying in width, with anguear edges. Proxi- 
mally this furrow is narrow, but distally widens out to 2 mm and grows 
shallow, occasionally to expand again. Lateral lines, gently curved, are 
readily observable on the lateral sides of rostrum, particularly so in 
young individuals. In adults poorly developed keels may be formed 
along the lateral lines. For the most part, however, the lateral walls 
are connected with adjacent ones by rounded surfaces. The apical part 
occupies about one half of the total length of the rostrum; from the 
maximum width of rostrum it gradually tapers backwards to form 
a long, sharply terminated apex. 

Dimensions of specimens are given in table 10. 

With individual length growth, the width and diameter increase 
correspondingly, and the apical part grows longer. The lateral diameters 
(d-s) are longer than the dorso-ventral during all the growth stages. 
The growth index increases from 2.8 to 6, thus being proportional with 
individual age. 

Internal morphology (pl. X, fig. 7 a-d). As compared with the 
slow increase of the rostrum diameter, growth lines, visible on thin 
longitudinal sections, are strongly elongated even in the early growth 
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Table 10 
Dimensions of rostra of Belemnopsis fusiformis (in mm) 


Maximum diameter | Length of ć 
Z. R MASE w | a” p apical part GN 3: 
a | 5 BD | c Ę k 

264 Żnd 2.4 9.0 3.4 
265 3.0 2.5 12.8 4.2 
266 3.0 2.9 10.0 3.3 
267 3.2 3.0 9.0 2.8 
268 3.9 3.1 13.0 3.8 
269 4.4 3.8 1745 3.9 
270 4.2 55 19.0 4.5 
271 5.0 4.0 19.5 3.9 
272 | 5.5 4.1 22.0 4.0 
273 5.6 4.7 21.0 230 
274 | 6.0 5.0 22.5 37 
275 7.0 6.5 21.0 3.0 
276 6.0 4.5 25.0 4.1 
277 7.0 6.0 | 27.0 3.8 
278 | 1.5 5.9 28.5 3.8 
279 | 7.0 | 5.5 29.0 4.1 
280 | 8.0 | 6.5 40.0 5.0 
281 9.0 7.0 55.0 6.0 
282 10.0 1.5 45.0 4.5 


stages, hence they are more crowded on the lateral sides, but rather 
far-spaced along the apical line. This deviates slightly from the axis to 
the ventral side. Near the course of the ventral furrow the growth lines 
are more deeply incised and slightly curved on the lateral sides of 
rostrum near the course of the lateral lines. The ventral depression of 
the growth line, relatively wide and deep in the proximal part, be- 
comes shallow and narrow in the distal part, to disappear in the 
apical part. In the alveolar area the transverse section is nearly quadran- 
gular in outline, with rounded edges and a slightly longer lateral dia- 
meter. Distally the sections gradually become more elliptic, to be 
nearly circular in the apical part (pl. X, fig. 7d). The alveolus is 
circular in transverse section, with depth not exceeding 1/5 of 
the total length of rostrum and with an angle of 18—20”. The proto- 
conch is a globose vesicle, about 0.5 mm in diameter. The air chambers 
of the phragmocone not preserved. The extent of the fissural area is 
nearly equal to the length of the ventral furrow, towards the apex 
this area grows thinner and disappears near the ventral side of the 
rostrum. 


Ontogeny. — Beginning with the earliest growth stages, the shape 
of the rostrum does not change fundamentally during ontogeny. Changes 
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Table 11 
Characteristics of the ontogeny of Belemnopsis fusiformis 


Maximum diameter 


Growth stages q-s MEGI Characters of rostrum 


mm mm 


Fusiform, tapering in the alveolar part, 
expanding at midlength; transverse sec- 


Nepionic 2.7- 4.4 2.4-3.8 tion rounded; lateral lines single, occa- 
| sionally double; apical part relatively 
short. 


Shape of rostrum as in preceding stage; 
transverse section |laterally elongated; 
lateral lines faint or not marked; apical 
part slender, sharply pointed. 


Neanic | 45- 7.0 3.9-5.0 


Strongly elongated, shape not changed; 
Ephebic- Fon 51-75 depression stronger than during the ne- 

gerontic z 7 czyt anic stage, slightly less so in the alveolar 
region; lateral lines faint or obsolete. 


affect the transverse section which is circular in nepionic specimens, 
but becomes depressed in adults. The lateral lines, conspicuous in early 
ontogeny, become slightly obscured during the later growth stages. 
The ventral furrow grows deeper and expands with age, but its length 
is not essentially modified, and it stretches nearly to the apex of 
rostrum throughout all the growth stages. Three growth stages may 
be distinguished in the ontogeny: nepionic, neanic and ephebic-gerontic. 
Characteristics of these stages are given in table 11. 

Variability. — The individual variability is not great; it is expressed 
by certain width differences of the ventral furrow; other characters 
fairly constant. 

Remarks. — The Polish specimens agree with those described by 
Parkinson (1811) and by Phillips (1869), or d'Orbigny (1842). They 
display the sarne characters and have been found in the same horizons. 
The assignment of B. fusiformis to the genus Belemnopsis seems reason- 
ably correct in view of the just given description and on the peculiar 
character of the fissural area, justifying the inclusion of the genus 
Belemnopsis into the subfamily Belemnopsinae. 

In its subfusiform shape B. fusiformis somewhat resembles Belem- 
nopsis latesulcatus d'Orbigny (d'Orbigny, 1845), but differs from it in 
smaller depression, smaller dimensions and in the apical part, which 
is constantly long, slender and pointed, while in B. latesulcatus it may 
be apically rounded or even mucronate. 
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Occurrence. — The Bathonian of Germany, France, England and 
Switzerland. In Poland — the Bathonian quarry at Trzebionka (distr. 
Chrzanów). 
Belemnopsis latesulcatus (d'Orbigny, 1845) 
(fig. 14; pl. XI, XII, fig. 1) 
1845. Belemnites latesulcatus d'Orbigny; A. dOrbigny, Paleontologie ..,. p. 301, 
pl. 50, fig. 3-8. 
1846-49. Belemnites semihastatus depressus Quenstedt; F. A. Quenstedt, Petre- 
factenkunde .., p. 440, pl. 29, fig. 12-19. 
1910. Belemnites latesulcatus Voltz; E. W. Benecke, Uber Belemnites .., p. 129-132, 
text-fig. 1, 2. 
1920. Hibolites latesulcatus Voltz; E. v. Biilow-Trummer, Fossilium Catalogus, 
p. 145. 
1922. Hibolites latesulcatus Voltz; A. Naef, Die fossilen Tintenfische, p. 249. 
1925. Belemnopsis latesulcatus dOrbigny; M. Lissajous, Rećpertoire .., p. 105. 
Material. — 20 nearly complete rostra and a great number of 


fragments. The majority of rostra satisfactorily preserved, with smooth 
surface, occasionally only cracked or crushed in the alveolar part. 


Fig. 


Description. — External morphology (pl. XI, 
fig. 9-12). Rostra cylindrical, slightly tapering in 
the alveolar part, expanded at 1/3 of the distance 
from the apex, and thereafter tapering again 
towards the apex. The length of rostra ranges 
from 22 to 120 mm. The greatest lateral diameters 
(d-s) are from 4 to 15.5 mm, while the greatesi 
dorso-ventral diameters are from 3.4 to 10.6 mm 
respectively. Rostra are sbrongly depressed along 
the entire length. In the proximal part the lateral 
walls approach each other. The lateral lines are 
faint, of varying length, sometimes stretching to 
the apex. The ventral furrow long, extending 

14. — Belemnopsis nearly to the apex, about 4 mm in width. In the 


latesulcatus (d'Orbigny),  apical part this furrow grows shallow and expands, 


adult 


rostrum cut in 


the plane of symmetry, and the edges, angular proximally, are rounded 


showing three growth 


distally. The dorsal and ventral walls neariy 
parallel and connected with the adjacent walls by 


stages. 


rounded edges. Some rostra, particularly so in older specimens, are 
centrally strongly depressed, so that distinct keels are formed on the 
lateral wals (pl. XI, fig. 12b). In transverse section the rostrum is more 
ox less elliptic, with a longer lateral diameter. The apical part is relatively 
short, pointed, occasionally rounded, sometimes mucronate. 


Dimensions of specimens are given in table 12. 
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Table 12 
Dimensions of rostra of Belemnopśis latesulcatus (in mm) 
| Maximum diameter | Length of 
Z.-Pal. UW "ies abRodie _. , Growth index 
No. Bj. |——— SE (REG BK AA c:a 
AS = s a b | c 
| | 
105 | 4.4 | 3.4 | 13.3 3.0 
106 4.0 3:2 12.0 3.0 
107 4.0 3.8 14.0 3.5 
108 5.0 4.0 15.0 3.0 
109 6.0 4.5 18.0 3.0 
110 6.0 4.8 18.0 3.0 
111 6.0 | 5.0 18.0 3.0 
112 | 8.2 6.2 22.0 250 
113 9.5 7.0 28.6 3.0 
114 10.0 8.0 30.0 3.0 
io 10.0 8.0 30.0 3.0 
116 10.5 | 7.6 35.0 3:3 
117 10.3 8.4 31.0 3.0 
118 | lp 9.0 36.0 3 
119 | 11.0 | 8.4 38.0 3.4 
120 | 10.3 9.0 31.0 3.0 
121 | 12.5 10.0 37.5 3.0 
122 | 14.5 10.4 48.0 3823 
123 | 15.5 11.0 60.0 4.0 
124 | 16.5 12.0 48.0 3.0 


Growth index nearly equal in rostra of different age, the average 
being 3. Hence the increase in length is proportional with that of 
width. The lateral diameters are longer than the dorso-ventral, throughout 
all the growth stages. 

Internal morphology (pl. XII, fig. 1; XIII, fig. 8-9). Growth lines, 
more conspicuously indicated at certain growth stages, are distinct in 
longitudinal and transverse thin sections. The apical line is somewhat 
excentric and situated nearer to the ventral wall of rostrum. In 
transverse thin sections the growth lines are deeply incised along the 
ventral furrow. Distally this depression grows shallow and narrows. 
The earlier stages display a more circular course of growth lines, the 
older ones — an elliptical course, with a longer lateral diameter. 

During the ephebic-gerontic stage the course of the growth line is 
frequently disturbed, i. e. behind the alveolus these lines are curved 
on the lateral sides of rostrum; this inflection increases progressively 
from the inner towards the outer growth lines, so that the last lines, 
marginally situated, produce a semblance of edges. In external morpho- 
logy this structure is expressed in lateral compression of rostrum and 
formation of keel-like thickenings (pl. XII, fig 1b,c). The alveolus is 
circular in transverse section, its depth takes up approx. 1/4 of the total 
length of rostrum. The average alveolar angle is 22—24. The proto- 
conch has the appearance of a globose vesicle and is considerably 
larger than the primary air chambers. 


4 Acta Palaeontologica 
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Dimensions of the air chambers measured on the longitudinal section 
of the phragmocone (Z. Pal. U. W. No. Bj. 129): 


Number of successive air Length of each air chamber 
chambers (in mm) 
protoconch 0.5 

1—5 0.2 
6—8 0.5 
9—11 0.7 


The protoconch is separated from the first air chamber by a septum 
that is strongly convex backwards. The next septa are distinetly less 
convex. The siphonal tube is placed on the ventral side of the phrag- 
mocone, without being in close contact with it. In the first air chambers 
it is extremely thin, thicker in the following ones. It has the semblance 
of a string, consisting of several elongated slanting segments, which 
narrow slightly when passing through the septa and expand in the 
chambers. The fissural area occupies the whole space between the apical 
line and the ventral wall of rostrum, stretching to the very apex. 

Ontogeny (fig. 14). — The nepionic, i. e. the youngest growth stages, 
are distinguished by a fairly considerable increase.in length as compared 
to the slow increase of diameter. Nepionic specimens are slightly fusiform, 
since they narrow proximally and expand a little more centrally. The 
ventral furrow is broad even in the earliest stages, with age this cha- 
racter is all the more so conspicuous. Three stages are distinguishable 
in rostral ontogeny: nepionic, neanic and ephebic-gerontic. Their cha- 
racteristics are given in table 13. Neanic specimens predominate in 
the writer's collection. 

Variability. — Rostra of approximately the same age are subject 
to strong individual variability, in the first place affecting the apical 
part. Specimens may be differentiated, passing from a short apex with 
acute angle to an elongated one with obtuse angle (pl. XI, fig. 4-6). 
Other specimens have a mucronate apex, with the mucro displaying 
a varying mode of development (pl. XI, fig. 1-3). In some specimens the 
ventral furrow is broad, in others narrower, angular over the complete 
length, or in a certain part of the rosirum only (pl. XI, fig. 1-8). 

Remarks. — B. latesulcatus, described by d'Orbigny in 1845, had 
not been figured by him, and this lack of illustrations probably led later 
authors to incorrect interpretations of the species. Specimens from 
Poland ane identical with those figured by Benecke (1910, p. 130, 
fig. 1, 2), from Germany. He figures two rostra, that shown in his 
fig. 1 is supposed to represent B. latesulcatus, that in fig. 2 — B. callo- 
viensis. Size excepted, these rostra do not differ in any other features 
and Benecke himself drew the conclusion that they must be regarded 
as conspecific. The present writer is likewise of the opinion that the 
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Table 13 
Characteristics of the ontogeny of Belemnopsis latesulcatus 


Maximum diameter 


Growth stages | d-s d-v Characters of rostrum 


Slightly fusiform, with maximum expan- 


Nepioni = że : > ; 
R 2 4.0- 6.5 3.2- 5.0 sion at midlength; depression not strong. 


Analogous to the nepionic stage; de- 
pression istronger, particularly so in the 
Neanic 6.6-12.0 5.1-10.0 central and distal parts; apical part 
long, with apex pointed or rounded, often 
mucronate. 


Shape unchanged, rostrum more elon- 
A gated and thickened; considerable de- 
Ephebic- 12.1-16.0 10.1-12,0 pression, with keel-like thickening on 
gerontie the lateral sides; apical part with an 


regard to the interpretation of B. calloviensis, synonymous with B. semi- 
hastatus, but not with B. latesulcatus. B. calloviensis (B. semihastatus) 
differs from B. latesulcatus in such characters as: differently fusiform 
shape, transverse section compressed across the proximal part, but 
rounded or slightly depressed across the distal part; ventral furrow 
tapering proximally, expanding distally, and shorter than that in 
B. latesulcatus; « dimensions of  rostra much "smaller than in 
B. calloviensis. Benecke likewise makes references to B. semihastatus 
Blainville (1827) and analyses the differences noted by him between 
that species and B. iatesulcatus; concluding however that it is identical 
with B. latesulcatus, certain differences being referable to the inaccuracy 
of Blainville's figures. The present writer does not agree with Benecke; 
in her opinion B. semihastatus is a distinct species and it should not 
be mistaken for, or united with B. latesulcatus, 

Belemnopsis latesulcatus (d'Orbigny) somewhat resembles B. ca- 
naliculatus (Schlotheim), but differs from it in less cylindrical shape 
and much larger dimensions. The early growth stages in these two 
species are almost identical, the fusiform rostrum being their common, 
very characteristic, feature. 

Occurrence. — The Middle Jurassic of Germany, France, Switzerland, 
England, the U.S.S.R., Portugal, Algiers. In Poland within the same 
horizons in numerous Jurassic quarries of the Kraków-Częstochowa High 
lands and the north-eastern margin of the Holy Cross Mountains; most 
satisfactorily preserved specimens have been collected from Regulice 
(distr. Krzeszowice), Trzebionka (distr. Chrzanów) and Ogrodzieniec 
(distr. Zawiercie). 


4* 
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Belemnopsis subhastatus (Zieten, 1827) 
(Gig. 15; pl. XIL fig 2 ANI, fig. 1-1) 


1830. Belemnites subhastatus Zieten; C. H. v. Zieten, Die Versteinerungen ..., p. 27, 
pl. 21, fig. 2 a-e. 

1856/58. Belemnites subhastatus Zieten; A. Oppel, Die Juraformation .., p. 546. 

1875. Belemnites subhastatus Zieten; A. Alth, Rzecz o belemnitach .., p. 225-227, 
pl. 8, fig. 7 a=c. 

1920. Hibolites subhastatus Zieten; E. v. Biilow-Trummer, Fossilium Catalogus, 


p. 154-155. 

1925. Belemnopsis subhastatus Zieten; M. Lissajous, Repertoire .., p. 141. 

1934. Hibolites subhastatus Zieten; E. Stoll, Die Brachiopoden .., p. 3%6, pl. 3, 
fig. 11. 


1952. Hibolites subhastatus (Zieten); H. Makowski, La faune .., p. 41. 
1953. Belemnites (Hibolites) subhastatus Zieten: S. Z. Różycki. Górny dogSer 
"M 826: 
Material. — 50 more or less complete rostra, numerous fragments, 
state of preservation satisfactory; some specimens are with preserved 
alveolar parts. 


Description. — External morphology (pl. ZIII, 
fig. 1-6). Rostra cylindrical, strongly elongated, 
depression less conspicuous proximally, stronger 
distally. The smallest of the collected rostra is 
9 mm in length, the largest 66 mm long. The 
corresponding maximum lateral diameters are 
1 and 11 mm, the dorso-ventral ones 0.9 and 
9 mm. Rostra are slightly swollen at midlength, 
the swelling being discernible in lateral and in 
ventral view. From midlength the rostra narrow 
very gradually to form a long, pointed apical 
part. The lateral walls pass into the ventral and 
dorsal wall by rounded edges. Lateral lines of 
varying length run along the lateral walls, usually 

Fig. 15. — Belemnopsis  exceeding 1/2 of the length of rostrum; in the 
subhastatus (Zieten), 0 
adult rostrum cut in  proXimal part they are somewhat nearer to the 
the plane of symmetry, ventral side, but in the median and distal parts 
showing three growth ci A 
stages. they have a central position. A long and proxi- 
mally broad furrow runs along the ventral wall, 
it grows shallow and narrows backwards. At a certain distance from 
the apex this furrow disappears, its edges are angular proximally, but 
rounded distally. The transverse section is slightly compressed across 
the proximal part, but usually with the lateral diameter longer; across 
the central part it is reniform and rounded distally. 


Dimensions of 18 specimens are given in table 14. 


The growth index decreases with individual age, ranging from 4.2 
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Table 14, 
Dimensions of rostra of Belemnopsis subhastatus (in mm) 


Maximum diameter Lensth of i 
ZEBAISUWE d 5 > - gk Growth index 
No. Bj. Ę = SEL. = ż » Ga 
a_ b | c 
169 1.0 0.9 4.0 4.0 
LE 2.0 1.9 7.0 335 
174 2.9 22 9.9 3.4 
176 3.0 » 2.8 11.0 3.6 
182 3.5 3.4 | 12:50 3.5 
183 4.0 30 17.0 4.2 
185 4.0 3.5 15.0 3.7 
188 4.0 2 15.0 SM 
196 9.9 4.5 20.0 3.6 
199 6.1 5.9 25.0 4.1 
205 8.0 4.0 28.0 3.5 
212 9.0 7.8 32.0 35 
213 8.5 ZĘ 33.0 3.8 
214 9.0 8.0 29.0 32 
215 9.5 8.1 34.0 35 
216 10.5 9.0 24.0 32 
217 10.5 9.0 34.0 32 
218 11.0 9.0 5.0 32 


in the youngest specimens to 3.2 in the oldest, the most common index 
being 3.5 and 3.2. 

Internal morphology (pl. XII, fig. 2; XIII, fig. 7). Numerous fine 
growth lines are visible in the longitudinal thin section, also a some- 
what lighter apical line, slightly nearer to the ventral side of rostrum. 
The neanic stage is better differentiated than the other growth stages. 
It is less slender than the earlier stages, with a shorter, less pointed 
apex. In the next growth stages, the growth lines display a reduction of 
the apical part, while the maximum diameter is shifted backwards. The 
more centrally situated growth lines are circular in transverse thin sec- 
tions, the outer ones are elliptical with greater lateral diameter. Along 
the course of the ventral furrow, the growth lines are more incised 
across the outer parts of section. Along the course of the lateral lines, 
a slight depression only of the growth line is detectable. The alveolus 
is relatively shallow and occupies 1/7 of the whole length of rostrum. 
Its angle is acute, ranging from 22” to 23”. The fissural area, charac- 
teristic for the genus Belemnompsis, stretches nearly to the apex. 

Ontogeny (fig. 15). — The nepionic stage is characterized by an elon- 
gated rostrum, slightly swollen in the central part, and by rather 
small diameter. The ephebic-gerontic stages display a greater increase, 
of diameter as compared with the length increase and a reduction of 
the apical part owing to the more backward shifting of the maximum 
width of rostrum. The ventral furrow is very conspicuous thraghout all 
the growth stages, being angular in the proximal part, slightly expanded 
and deeper with growth, usually narrower distally than proximally. Three: 
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Table 15 
Characteristics of the ontogeny of Belemnopsis subhastatus 


Maximum diameter 


Growth stages | _ d-s d-v Characters of rostrum 


| | Strongly elongated, slender,  pointed; 
somewhat fusiform, slishtly swollen at 
Nepionic LOSE HAB midlength; ventral furrow narrow, long; 
transverse section elliptical or rounded. 


Less slender, apical part shorter, cen- 
tral swelling somewhat more conspicuous; 
ventral furrow with angular edges, some- 


RE nc Z 1-70 times it stretches nearly to the apex and 
grows wider; transverse section reni- 
form. 


| Continues to be strongly elongated, less 
Ephebic- | slender, pointed, maximum swelling shift- 
gerontic j ł 3561 ed behind midlength; ventral furrow long, 

| wider than during the neanic stage. 


fundamental growth stages may be distinguished in rostral ontogeny: 
nepionic, neanic and ephebic-gerontic. Their characteristics are given 
in table 15, 

Variability .— Rostra of about the same age, show some differences 
in respect to the length of lateral and dorso-ventral diameters, as com- 
pared with the elongation of the apical part and the more or less backward 
shifting of the maximum width and diameter of rostrum. Variability also 
afiects the length and width of the ventral furrow and the apical 
sharpness. 

Remarks. — Specimens from Poland agree with those described 
by Zieten (1830). Young individuals in shape resemble B. hastatus, but 
differ in greater depression. They also approach nepionic specimens 
of B. canaliculatus, differing from them, however, in smaller depression, 
which is not uniform in the proximal and distal parts, while B. cana- 
liculatus is equally depressed throughout the entire length of rostrum. 
Moreover, B. subhastatus is characterized by a certain swelling across 
the central part that is lacking in other species. Oppel (1856/58) in his 
description states that in view of its shape B. subhastatus occupies an 
intermediate position between B. canaliculatus and H. calloviensis 
(= H, semihastatus). This remark seems to be correct and stresses the 
characteristic shape of rostrum of B. subhastatus. 

In agreement with the opinion of Lissajous (1925, p. 141) the writer 
believes that on features mentioned in the description and on the cha- 
racter of the fissural area, this species is referable to the genus 
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Belemnopsis, and not to Hibolites, as has been suggested i. a. by Biilow- 
-Trummer (1920, p. 154) and Stoll (1934, p. 36). 

Occurrence. — The Bathonian and Callovian of Germany, France, 
England, Serbia and India. In Poland — the same horizons of numerous 
Jurassic quarries in the Kraków-Częstochowa Highlands and the north- 
-eastern margin of the Holy Cross Mountains; numerous well preserved 
rostra have been collected at Rudniki, Ogrodzieniec (distr. Zawiercie), 
Tenczynek (distr. Krzeszowice) and Wyszmontów (distr. Opatów). 


Belemnopsis parallelus parallelus (Phillips, 1869) 
WSCH PLAY ZKIS 7) 

1869. Belemnites parallelus Phillips; J. Phillips; A monograph.., p. 108, pl. 27, 

fig. 65-66. 
1920. Hibolites parallelus Phillips; E. v. Biilow-Trummer, Fossilium Catalogus, 

p. 147, 
1925. Belemnopsis parallelus Phillips; M. Lissajous, Repertoire.., p. 117. 

Material. — Three rostra with proximal part 
more or less damaged. State of preservation 
satisfactory, surfaces smooth, without cracks. 

Description. — Ezternal morphology (pl. V, 
fig. 7). Rostra elongated, cylindrical, proximally 
tapering, expanding distally to about midlength. 
Ventral furrow shallow, proximally narrow and 
angular, tapering and growing more shallow 
distally, terminating near the apex. Lateral lines 
single, sometimes double,  faintly marked, 
stretching to behind midlength of the rostrum. 
Section circular across the proximal part, de- 
pressed distally. Apical part long, pointed. The 
dimensions of rostra are given in table 16. 

Remarks. — The Polish specimens resemble 
those described by Phillips (1869) from the 
Bathonian of England, both in shape, strong 
depression, character of the ventral furrow and in 
sharply pointed apex. The alveolus is not 
preserved in the Polish specimens. 

Occurrence. — The Bathonian of England 
and Germany. In Poland — the Middle Bathonian 


of Trzebionka (distr. Chrzanów). 


Fig. 16. —  Belemnopsis parailelus 
parallelus (Phillips), diagram of adult 
rostrum: a ventral view, b side view, 
c in transverse section. c 


158 HALINA PUGACZEWSKA 


Table 16 
Dimensions of rostra of Belemnopsis parallelus parallelus (in mm) 


Z. Pal. UW. d part Growth index 
No. Bj. -Seeie | „ARE a a 
3 RO "E b | c E 
699 7.3 6.0 24.5 3.3 
670 7.6 6.3 25.4 3.3 
671 7.3 6.0 26.0 3.5 


Belemnopsis parallelus germanicus (Roemer, 1911) 
(fig. 17; pl. XIV) 


1911. Belemnites parallelus var. germanica Roemer; J. Roemer, Die Fauna.., p. 49, 
pl. 9, fig. 13 a-c, 14, 

1920. Hibolites parallelus var. germanica Roemer; E. v. Biilow-Trumer, Fossilium 
Catalogus, p. 147. 


Material. — Thirty more or less complete rostra of varying indivi- 
dual age, with smooth, well preserved surfaces. 
Description. — External morphology (pl. XIV, fig. 1-5). Rostra 


cylindrical in shape, with strong depression along the entire length, 
the alveolar part excepted, where the depression is smaller. Proximally 
the rostra slightly taper, expanding distally as far as 1/4 of distance 
from the apex. Length of rostrum ranges from 23 to 53 mm. The 
corresponding maximum lateral diameters are from 4 to 10 mm, the 
dorso-ventral diameters — from 3.0 to 7.5 mm. Ventral and dorsal 
sides parallel, both flat and broad. Sides narrower, most frequently 
connected with the adjacent ones by rounded edges and only proximally 
meeting at a right angle. A distinct, relatively narrow furrow runs 
along the ventral wall, usually terminating at a certain distance in front 
of the apex. Sometimes its width is increased to 1 mm and the length 
shortened to half that of rostrum. Along the sides stretch medially 
single latera! lines, slightly incised into the surface, extending mostly 
to the maximum width of rostrum. The apical part is short, broad, 
rounded. In most cases the apex is blunt, sometimes a little more 
pointed, occasionally mucronate. Rostrum quadrate in transverse section, 
with the lateral diameter longer proximally, while centrally and 
distally it becomes more elliptical. The younger specimens are distin- 
guished by being more slender and pointed, while the adults are with 
a shorter apical part which is thickened and blunt. The dimensions 
of 30 measured rostra are given in table 17. 

The growth index does not change much with individual age, 
siightly decreasing from 3.0 in the youngest rostra to 2.2 in the oldest, 
i. e. reversely to the growth proportion. 
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Table 17 
Dimensions of rostra of Belemnopsis parallelus germanicus (in mm) 
ZoBal UWE | Ń sea m (aoc Growth index 
No. Bj. 2 "dk > sai c:a 
| daby e b c 
228 | 4.0 3.0 12.0 3.0 
229 | 4.2 3.8 12.0 2.9 
230 | 4.3 3.4 12.5 2.9 
231 | 4.4 3.5 11.0 2.5 
232 | 4.8 4.0 11.5 2.4 
233 5.0 3.5 12.0 2.4 
234 | 5.5 4.2 14.0 2.5 
235 | 5.5 4.5 14.0 2.5 
236 | 5.9 4.6 16.0 2:4 
237 | 6.0 5.0 16.0 2.6 
238 | 6.2 5.5 15.0 2.4 
239 | 6.2 | 5.2 16.0 2.5 
240 | 6.0 4.5 15.5 2.5 
241 | 6.2 4.5 16.0 2.6 
242 6.5 5.0 17.0 2.6 
243 | 6.5 5.5 17.0 2.6 
244 6.5 5.2 17.0 2.6 
245 6.5 5.0 16.0 2.5 
246 | 6.6 4.8 15.0 2.2 
247 7.0 | 5.0 18.0 | 2.5 
248 7.0 5.0 | 17.0 2.4 
249 | 7.0 5.0 17.0 2.4 
250 | 7.5 6.2 19.0 2.5 
251 7.4 5.3 18.0 2.4 
252 7.5 5.8 18.0 2.4 
253 7.6 6.0 18.7 2.4 
254 | 8.2 6.0 21.0 2.5 
255 | 8.8 6.0 24.0 27 
256 9.5 7.0 26.0 2:7 
257 | 10.0 7.5 27.0 2% 


Internal morphology (pl. XIV, fig. 6-8). Numerous growth lines 
are observable in thin sections, more distinct in some stages. In 
transverse section these lines are more crowded on the ventral side. 
The apical line is somewhat excentrically placed, being nearer to the 
ventral side. Depressed growth lines are visible near the ventral 
furrow and the lateral lines; they grow shallower from the proximal 
towards the distal part of rostrum and thin out quite near the apex. 
In longitudinal section the growth lines do not vary in outline 
throughout all the growth stages. Even the earliest stages are strongly 
elongated in relation to the small increase of rostrum in diameter and 


width. 
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Dimensions of the air chambers measured on the longitudinal 
section of the phragmocone (Z. Pal. UW. No. Bj. 260): 


Number of succesive air Length of each 
chambers air chamber (in mm) 
protoconch 0.40 

1- 8 0.13 
9-14 0-17 
15-28 0.25 
29-31 0.33 
32-33 0.40 
34-35 0.60 


The alveolus is relatively shallow and occupies from 1/6 to 1/8 of 
the whole rostral length. It is somewhat obliquely oriented with the 
tip directed to the ventral side. In transverse section it is circular, 
with the angle slightly over 22”. The fissural area takes up the whole 


a b 
c 
Fig. 17. —  Belemnopsis 


parallelusgermanicus 
'Roemer), diagram of 
adult rostrum: a ventral 
view, b side view, c in 
transverse section. 


space between the apical line and the ventral 
side of rostrum. 

Ontogeny. — Changes occurring in the 
rostrum during growth are, in the first place, 
those, affecting the shape, the outline in 
transverse section, character of the apical part 
and of the ventral furrow. Rostral ontogeny 
may be expressed by three growth stages: 
nepionic, neanic and ephebic-gerontic. The 
characteristics of rostrum are given in table 18. 

Ventral furrow very narrow, stretching to 
midlength of rostrum; with individual age it 
grows a little longer and widens out to 1 mm. 
The alveolus does not change in shape or 
position in relation to the axis, increasing in 
depth only in the normal course of ontogeny. 

Variability. — The individual variability 
of rostra similar in age is expressed only by 
some deviations of the width and length of the 
ventral furrow, and the degree of roundness or 
sharpness of the apical part. 

Remarks. — The Polish specimens fully 
agree with those described and figured by 
Roemer (1911) from the Lower Bathonian of 
Germany. They also approach B. parallelus 
parallelus (Phillips; 1869) in the strong 
depression, long and narrow ventral furrow, 
and in that they occur at the same time. 
B. parallelus germanicus differs from Phillips 
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Table 18, 
Characteristics of the ontogeny of Belemnopsis parallelus germanicus 


Maximum diameter | 
Growth stages | d-s d-v Characters of rostrum 


mm | mm 


Elongated, with depression, proximally 
less distinct; maximum diameters at 1/3 
distance in front of the apex; lateral 
Nepionic 4,0- 5.9 3.0-4.9 lines single, stretching to maximum width 
of rostrum; transverse section circular; 
apical part sharply pointed, sometimes 
rounded, mucronate. 


More depressed; lateral lines slightly 
shorter than before; transverse section 
rectangular; apical part somewhat shorter, 
less slender, sometimes mucronate. 


Neanic 6.0- 7.9 5.0-6.9 


| With subparallel sides, strongly depressed; 
Ephebic- | lateral lines hardly discernible; trans- 

gerontic 8.0-10.0 7.0-7.5 verse section eliptical; apical part broad, 
flat, occasionally mucronate. 


subspecies in that its proximal part does not taper to such an extent, 
the apical part is shorter, often rounded, mucronate, and the rostrum 
is more strongly depressed on its whole length (fig. 16, 17). The writer 
agrees with Roemer's standpoint postulating the separation from Phillips 
species of a subspecies — B. parallelus germanicus. Lissajous (1925, 
p. 90) doubts the independence of the German subspecies and regards 
it as synonymous with B. semihastatus Blainville. The writer thinks 
that they are two separate species, fundamentally different and not 
congeneric. They have no characters in common and differ both in 
external and internal morphology. 

Occurrence. — The Bathonian of Germany and France. In Poland — 
from the Upper Bathonian to the Lower Callovian at Trzebionka (distr. 
Chrzanów), Ogrodzieniec (distr. Zawiercie) and Wrzosowa (distr. Często- 


chowa). 


Belemnopsis semiarcuatus n. sp. 
(fig. 18, 19; pl. XV) 


Holotypus: rostrum, pl. XV, fig. 4a, b. No. Z. Pal. Bj. 310. 
Stratum typicum: Upper Callovian, ornatum beds with Cosmoceras orna- 
tum. 
Locus typicus: Regulice (distr. Krzeszowice). 
Derivatio nominis: Lat. semiarcuatus — rostrum semiarcuately curved. 
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Diagnosis. — Rostra of small dimensions, fusiform, proximally long 
and narrow, apically short and club-like, arcuate on the ventral side; 
ventral furrow long and deep, strongly expanding towards the back, 
terminating in a broad depression near to the apex; lateral lines long, 
curved, sometimes double; rostra slightly depressed along the whole 
length. 

Material. — Over 500 specimens, out of which 26 well preserved. 
State of preservation varies with the nature of sediment. The Regulice 


Fig. 19. — Belemnopsis semiarcuatus n. sp. 
adult rostrum cut in the plane of symmetry, 
showing three growth stages. 


Fig. 18. — Belemnopsis semiarcuatus n. sp., 
diagram of adult rostrum, lateral view: v» ven- 
tral side, d dorsal side. 


specimens are with smooth lustrous surfaces, while those from Ogrodzie- 
niec are more damaged, with coarse surfaces displaying traces of injur- 
ies, probably inflicted by animals searching for food. AI1 the specimens 
are proximally more or less broken off; phragmocones are not preserved. 
The collected material contains all the growth stages. 


Description. — External morphology (pl. KV, fig. 1-6). The length 
of our specimens ranges between 16 and 39 mm; with the maximum 
lateral diameters — from 2.4 to 1.6 mm and the dorso-ventral ones — 
from 2.0 to 5.7 mm respectively. The maximum expansion of rostrum 
occurs at a distance of approx. 1/5 from the apex. The ventral furrow 
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Table 19 
Dimensions of rostra of Belemnopsis semiarcuatus n. sp. (in mm) 
Z. Pal. UW. a > 3 ROA Growth index 
No. Bj. w! =zadsczi jek m c:a 
Ezd a : ęż c | 
292 | 2.4 2.0 6.6 3.0 
293 3.0 2.8 m2 2.6 
294 | 32 2.6 7.4 2:3 
295 | 32 2.8 7.0 2:2 
296 3.2 2.8 6.6 21 
297 3.0 2.5 5.5 1.9 
298 | 3.4 3.0 6.2 1.8 
299 | 3.4 3.0 6.2 1.8 
300 3.6 3.0 7.0 1.9 
301 3.6 3.4 6.8 1.8 
302 4.0 3.6 7.0 1.7 
303 4.0 3.8 1.0 ofi 
304 4.6 4.0 8.5 1.8 
305 4.8 3.8 8.8 1.8 
3206 4.8 3.7 9.2 1.9 
307 4.8 4.0 9.0 1.9 
308 5.0 3.8 9.0 1.8 
309 5.0 4.0 9.0 1.8 
310 5.4 4.0 10.0 1.8 
311 | 5.0 4.0 8.0 1.6 
312 5.0 4.0 8.0 1.6 
313 5.5 4.2 10.2 1.8 
314 6.0 5.0 10.5 IT 
315 5:5 4.2 9.4 1.8 
316 6.0 5.0 11.0 1.8 
317 7.6 5.7 12.0 1.6 


stretches nearly to the apex, it is narrow proximally, widens out to 
2.5 mm distally and terminates in a broad depression or a more shallow 
strip. Long, often double, gently curving lateral lines run along the 
lateral walls, proximally nearer the ventral side. The rostra are ventrally 
slightly domed and semiarcuate (fig. 18). At about midlength of rostrum 
the dorsal wall is more strongly curved out. Along the whole length the 
rostra are somewhat depressed in transverse section. The apical part 
varies in length, on the whole it is short, in young specimens more 
slender and sharply pointed, with age it becomes thicker, often rounded 
and mucronate. The dimensions of rostra are given in table 19. 

The growth index is reversely proportional to individual age and 
decreases from 3.0 to 1.6. The majority of rostra are grouped around 
the 1.8 index. 

Internal morphology (pl. XV, fig. 7-9). The apical line, lying on the 
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Table 20 
Characteristics of the ontogeny of Belemnopsis semiarcuatus n. sp. 


Maximum diameter 


Characters of rostrum 


Growth stages | d-s | d-v 


| 
| 
_mm „Mow eĄ r aogog = 
| | Elongated, fusiform, with the maximum 
| | diameter and width shifted backwards; 
| ventral furrow long, stretching bey- 
MAE | ond 1/2 of rostrum, proximally narrow 
2.4-3.0 |  2.0-2.8 , 
POOR | and angular, distally expanding; lateral 
| lines long, ending behind the midlength 
of rostrum; transvense section circular 
| | or rounded. 


| | | Less slender, with the proximal part 
long and expanding beyond the midlength 
| of rostrum; the ventral furrow wider and 
| deeper, very wide near the apex, often 
| reaching the apex as a slightly de- 
pressed strip; lateral lines unchanged, 
transverse section subcircular; depression 
| stronger distally; rostrum deviating from 
| the axis, with the ventral side convex; 
apical part shorter, less pointed. 


Neanie |PAB0” | (20-46 


Strongly thickened, differences of dia- 
meters smaller proximally and distally; 
Ephebic- | ventral furrow unchanged; lateral lines 

gerontic sa 08 zd less distinctly indicated; depression wi- 
| thout changes; apical part shorter, often 
| rounded, mucronate. 


rostral axis, is rather thick. The growth lines are extremely delicate, 
more densely spaced in the proximal and the apical part than in the 
central. In transverse sections the growth lines appear depressed near 
the course of the ventral furrow, nearly along the whole length of 
rostrum, the apex excepted. The fissural area occupies the whole space 
between the apical line and the ventral wall of rostrum, stretching to 
the very apex (pl. XV, fig. 1). 

Ontogeny (fig. 19) — Nepionic rostra are similar to the older ones, 
differing only in greater slenderness and more pointed apex. On 
comparing rostra of different individual age, three main ontogenetic stages 
can be distinguished: nepionic and ephebic- gerontic. Theih characteristics 
tre given in table 20. 

Variability. — Most specimens belong to the neanic stage, in which 
certain variations are more readily traced. They affect the slenderness 
of rostra, some being strongly elongated, only slightly expanding towards 
the apex, while others are thickened, with a club-like apical swelling. 
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The apical part may be more or less short, broad and blunt, or slightly 
elongated, narrower and pointed. Other characters subject to small 
variations are the dimensions of the two rostral diameters, the width 
and. length of the ventral furrow and the length of the lateral lines. 
Remarks. — Belemnopsis semiarcuatus n. sp. differs from other 
congeneric belemnites, studied by the writer from Jurassic beds, foremost 
in its subfusiform shape, strong elongation of the proximal part and its 
arcuate inflection. It somewhat resembles the younger stages of B. canali- 
culatus and B. latesulcatus which taper very much proximally, also 
Hibolites wiirttembergicus. From all the just mentioned species it differs 
in being semiarcuately curved; from the two latter forms — in a less 
distinct depression, and stronger distal expansion; from H. wiirttember- 
gicus moreover in its long wide ventral furrow. On the basis of characters 
(described in table 20) and on the presence of a long and broad fissural 
area, this new species is assigned to the genus Belemnopsis. 
Occurrence. — The Upper Callovian of numerous localities in the 
Kraków-Częstochowa Jurassic zone. Among others B. semiarcuatus n. sp. 
has been found at Ogrodzieniec (distr. Zawiercie), Regulice (distr. Krze- 
szowice), Kłobuck and Błeszno (distr. Częstochowa). The best preserved 
specimens have been yielded by the Ornatenton of Regulice. 


Genus Hibolites Mayer, 1883 


Hibolites hastatus (Blainville, 1827) 
(pl. XVI-XVIII) 


1827. Belemnites hastatus Blainville; D. de Blainville, Memoire.., p. 71, pl. 2, 
fig. 4-4a, 5 c-i; pl. 5, fig. 3, 3a. 
1830. Belemnites semihastatus Zieten; C. H. v. Zieten, Die Versteinerungen..., p. 29, 
pl. 22, fig. 4. 
1842. Belemnites hastatus Blainville; A. dOrbigny, Paleontologie.., p. 121-126, 
pl. 18-19. 
1846-49. Belemnites semihastatus rotundus Quenstedt; F. A. Quenstedt, Petre- 
factenkunde..., p. 440, pl. 29, fig. 8-11, 
1846-49. Belemnites hastatus Blainville; F. A. Quenstedt, IIbid., p. 442, pl. 29, 
fig. 35a, non fig. 31-34, 
1858. Belemnites semihastatus rotundus Quenstedt; F. A. Quenstedt, Der Jura, 
p. 548, pl. 72, fig. 18, 15; pl. 74. fig. 11, p. 597. 
1865-70. Belemnites hastatus Blainville; J. Philips, A monograph.., part 5, p. 111, 
pl. 28, fig. 67-70. 
1875. Belemnites hastatus Blainville; A. Alth, Rzecz o belemnitach.., p. 229, 
pl. 4, fig. 1-3. 
1902. Hibolites hastatus Blainville; P. de Loriol, Etude ... p. 5, pl. 1, fig. 1, la. 
1922. Hibolites hastatus Blainville; A. Naef, Die fossilen Tintenfische, p. 249, 
p. 204, fig. 71, k, p. p. 246, fig. 89f. 
1925. Hibolites hastatus Blainville; M. Lissajous, Repertoire.., p. 35, fig. 20, 
p. 94. 
1953. Belemnites (Hibolites) hastatus Blainville; S. Z. Różycki, Górny dogger..., 
p. 326. 
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Material. — 28 nearly complete rostra of various individual age, 
more than one thousand fragments. State of preservation varies with 
sediment. Rostra from loamy or marly sediments are well preserved, 
with smooth lustrous surfaces, while those from iron deposits usually 
show cracked, coarse surfaces. 

Description. — External morphology (pl. XVI, XVII). Rostra fusiform 
in shape, slender, strongly elongated, narrow at the beginning of the 
alveole and expanding in its proximal part. Maximum expansion occurs 
at a distance of approx. 1/4 from the end. The length from 18 to 21 mm. 
The maximum lateral diameters are from 2.1 to 20 mm, the dorso-ventral 
ones — from 2.0 to 18.5 mm respectively. In the alveolar part the rostra 
are compressed to a varying degree, while centrally and distally they 
are depressed. The lateral walls are rounded, except near the alveolus 
where they are flat, sometimes uniting with the ventral wall by rounded 
edges. The ventral wall is somewhat broader than the dorsal, these 
differences are, however, observable only in the proximal part of 
rostrum. The ventral furrow runs along the ventral wall, in most cases 
terminating beyond the midlength of rostrum. Proximally this furrow is 
narrower, incised to a depth of 2 mm, with angular edges, in the distal 
direction the furrow edges become more rounded, the furrow itself more 
shallow with width increasing to 3.5 mm. Sometimes this furrow stretches 
to the apex as a broad shallow strip. Lateral lines run along the side 
walls, sometimes very distinct, single, occasionally double. In the alveolar 
part these lines move a little nearer to the ventral side of rostrum, 
centrally and distally to the dorsal. Young rostra are more slender, 
showing smaller width differences in the proximal and central parts of 
the rostrum. The apical part tapers to form a long and pointed apex. 
The dimensions of rostra are given in table 21. 

At their maximum width young rostra (comp. table 21) are less 
depressed than the rostra of adults, since initially the differences between 
the d-s and d-v diameters are small — from 0.1 to 0.9 mm — with 
individual age increasing to 3.5 mm. The growth index varies, decreasing 
generally with age from 3.8 to 2.0. 

Internal morphology (pl. XVIII). In transverse and longitudinal thin 
sections the growth lines are faintly marked, somewhat thicker and 
darker coloured in certain intervals. The apical line comes a little nearer 
the ventral side and much closer to it behind the end of the ventral 
furrow, where the rostrum is strongly flattened. In the alveolar part, 
below the ventral furrow, the growth lines are deeply incised and 
display sharply outlined edges, while posterioly the odges are pro- 
gressively rounded and the ventral depression expands and grows 
shallower. No depression is discernible across the apical part. Near the 
course of the lateral lines, growth lines curve only very slightly. Trans- 
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wap lie; 21 
Dimensions of rostra of Hibolites hastatus (in mm) 
Maximu i ; 
Z. Pal. UW. c > o: ao a SW Growth index 
No. Bj. ż8 d-v 5a c:a 
fw oai wa GRA c 
361 251 2.0 7.0 3.3 
362 2.5 2 6.5 20] 
363 2.6 2.5 6.5 200 
364 | 3.8 320 9.8 2.5 
365 4.5 4.3 13.0 2.8 
366 5.5 5.0 14.0 2.5 
367 6.5 5.8 25.0 3.8 
368 7.0 6.0 26.0 3% 
369 9.0 8.6 23.0 2850) 
370 10.2 8.8 35.0 3.4 
371 10.0 8.2 36.0 3.6 
372 Kl.5 10.0 38.0 3:3 
373 12.0 10.0 37.0 3.1 
374 12.5 10.5 36.0 ŻY 
375 13.0 12.0 35.0 20) 
376 15.0 12.0 43.0 2.8 
SAM 14.0 12.0 40.0 2.8 
378 15.0 13.5 44.0 2.8 
319 17.5 14.0 45.0 2.6 
380 15.0 14.0 45.0 3.0 
381 | 16.5 14.0 50.0 3.0 
382 17.5 15.5 45.0 2.6 
383 1575 19:5 63.0 3.5 
384 18.0 16.0 52.0 2.9 
385 18.0 14.5 26.0 3.1 
386 20.0 16.5 42.0 2h 
387 19.5 18.0 62.0 3.1 
388 | 20.0 18.5 41.0 2.0 


verse sections across the alveolar part are rounded or laterally slightly 
compressed, towards the back, however the section becomes ovate, with 
a longer lateral diameter; in the apical part it is quite round. 

Dimensions of the air chambers measured on the longitudinal section 
of the phragmocone (Z. Pal. UW, No. Bj. 401): 


Number of successive Length of each air 
air chambers chamber (in mm) 

protoconch 0.50 

lo 5) 0.20 

6- 9 0.25 

10-15 0.33 

16-17 0.50 

18-19 0.75 

20-21 1.00 
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Thus the length of the air chambers increases 0.5 mm along the 
space occupied by the 21 measured septa (pl. XVIII, fig. 3-4). 

In the alveolar part the fissural area takes up the whole space 
between the alveolus and the ventral furrow. Behind the alveolus the 
fissural area tapers progressively, moving away from the apical line 
to wedge out at the ventral edge after attaining a greater length than 
the ventral furrow. | 


Table 22 
Characteristics of the ontogeny of Hibolites hastatus 


Growth stages 


Maximum diameter | 


Characters of rostrum 


Nepionic 


Strongly elongated, tapering in the 
alveolar part, expanding at about 1/3 
distance from the apex; ventral furrow 
narrow, with angular edges, stretching 
to midlength of rostrum; lateral lines 
straight; transverse section circular or 
slightly compressed, medially  slightly 
depressed; apical part long, sharply 
pointed. 


Neanic 


Elongated , but less  slender, more 
expanded at approx. 1/3 distance from 
the apex; ventral furrow somewhat 
broader, proximally with angular edges, 
medially and distally broad with rounded 
edges; transverse section as in the 
earlier stage; apical part  relatively 
shorter and somewhat thicker, sharply 
pointed. 


Ephebic- 
gerontic 


d-s d-v 
mm _ mm 
2.1-3.0 2.0-2.5 
3.1-10.0 2.6-9.0 
10.1-20.0 9.1-18.0 


Shape varying, either more  slender 
and elongated, or strongly thickened 
beyond midlength; ventral furrow 
attaining a width of 35 mm at the 
apex, proximally sharp-edged and deep, 
often stretching to the apex as a broad, 
shallow depression; lateral lines fre- 
quently '©urving, in the alveolar part 
drawing nearer to the ventral wal, and 
medially to the dorsal; transverse section 
elliptical across the alveolar part slightly 
compressed, across the central part 
depressed, and rounded in the distal; the 
apical part  relatively shorter, often 
pointed, sometimes rounded and thicker, 
slightly deviating to the ventral side. 


BELEMNOIDS FROM THE JURASSIC OF POLAND 169 


The alveolus is rather small, with depth equal to approx. 1/5-1/7 of 


the whole length of rostrum. The alveolar angle is acute, ranging from 
135516 16. 


Ontogeny. — Four main growth stages may be distinguished in 
H. hastatus, i. e. an embryonic stage in addition to the three main stages 
normally observable in other species (nepionic, neanic, ephebic-gerontic). 
The embryonic rostrum is like a short, sharply pointed spine, fiting 
tightly to the phragmocone. The pigmentation of the embryonie rostrum 
is darker than in the later stages, no growth lines are detectable in it. 
1he next stages differ considerably, their shape changes to club-like 
with a long proximal part expanding posteriorly. With growth the rostra 
lose some of their slenderness, the apical part is shortened, while the 
median becomes expanded and thicker. During ontogeny the transverse 
section, rounded in the youngest stages, becomes depressed. The dimens- 
ions of rostra are given in table 22. 


Variability. — Rostra of the same individual age are subject to 
slight variations affecting their thickness and width, the width and length 
of the ventral furrow, the slenderness of the apical part; all these 
characters display greatest variability in the oldest stages. During that 
stage the apical part may be long and slender, or thick and short. 
Sometimes it is placed in the axial line of the rostrum, at others it leans 
towards the ventral side. 

Remarks. — The Polish specimens resemble those figured by 
Blainville (1827) from France, also those from Germany and England. 
From the specimen described by Blainville (l. c., p. 71) they differ, 
however, in a very characteristic shape of the apical part. Since that 
author did not have a complete specimen, he merely supposed the apex 
to be strongly swollen and blunt, while actually it is elongated and 
pointed, and only some very few rostra are less fusiform, with the apical 
part conspicuously thicker and shorter. Long, slender, pointed rostra 
are encountered in the deposit side by side with short, distinetly thicker 
rostra, displaying a short, often rounded apical part (pl. XVI, fig, 9). 
These features may possibly express sexual differences in that species. 
Analogous supposed sexual differentiation is mentioned by d'Orbigny 
(1842, p. 67) and Lissajous (1925, p. 43-44). 

The embryonic rostrum which occurs as a short spine-like structure, 
protruding from the distal wall of the protoconch, has been described 
by Quenstedt (1849), d'Orbigny (1842, pl. 19, lig. 6), Stolley (1919) and 
Naef (1922, p. 203, fig. 71). These authors gave it different names, such 
as the „primordialrostrum”, the „embryo” or simply the „small 
belemnite”. The shape of that „embryo”, suggested to Abel (1916) the 
repartition of all the belemnites into the two families: „Clavirostridae” 


5* 
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and „Conirostridae”. According to Naef (1922, p. 208), this type of 
„primary rostra” occur in all the younger belemnites, the Liassic forms 
excepted. Among her material, the writer has-observed the embryonic 
rostrum in H. hastatus and H. girardoti. 

The assignment of H. hastatus to the genus Hibolites is unanimously 
accepted by all the later authors: Biilow-Trummer (1920, p. 125, 185), 
Naef (1922, p. 225, 247), Lissajous (1925, p. 36) and Roger (1952, p. 714). 
The present writer believes this species to be a typical representative ot 
the genus Hibolites, moreover, she agrees with Naef in his assignment 
of the genus Hibolites to the subfamily Belemnopsinae. 


Occurrence. — The Middle and Upper Jurassic of Germany, France, 
England, Switzerland, Austria, Portugal, Spain, Algeria, the Caucasus, 
Russia, Arabia, India and Madagascar. In Poland — the same horizons 
throughout the Jurassic strata of the Kraków-Częstochowa Highlands 
and the north-eastern margin of the Holy Cross Mountains; well pre- 
served specimens have been collected at Ogrodzieniec (distr. Zawiercie), 
Regulice, Tenczynek (distr. Krzeszowice), and Trzebionka (distr. Chrza- 


nów) 


* 


Hibolites semihastatus (Blainville, 1827) 
(fig. 20; pl. XIX) 


1827. Belemnites semihastatus Blainville; D. de Blainville, Mćemoire.., p. 72, 
pl. 2, fig. 5, 5a-b, non fig. 5 c-i. 
1856-58. Belemnites calloviensis Oppel; A. Oppel, Die Juraformation.., p. 546. 
1871. Belemnites semihastatus Blainville; E. Dumortier, Sur quelques gisements 
R ADORZZ: 

1870. Belemnites semihastatus Blainville; F. A. Roemer, Geologie.., p. 256. 
1875. Belemnites calloviensis Oppel; A. Alth, Rzecz o belemnitach.., p. 227, 
odl 63 ui GR 
1922. Hibolites semihastatus Blainville; A. Naef, Die fossilen Tintenfische, 

p. 249. 
1925. Belemnopsis semihastatus Blainville; M. Lissajous, Repertoire.., p. 132. 
1953. Belemnites (Hibolites) calloviensis Oppel; S. Z. Różycki, Górny dogger..., 
p. 325. 
1953. Belemnites semihastatus Blainville; S. Z. Różycki, Ibid., p. 326. 


Material. — 46 more or less complete rostra, numerous fragments, 
representing all the stages of ontogeny. State of preservation on the 
whole satisfactory, the rostral surfaces smooth, not cracked. 


Description. — External morphology (pl. XIX, fig. 1-5). Rostra 
fusiform, with rather small dimensions ranging from 21 to 76 mm. 
The maximum lateral diameters are respectively from 3 to 12 mm, the 
dorso-ventral — from 3 to 10 mm. The sides pass to the dorsal and 
ventral wall by rounded surfaces, near the alveolus they draw closer 
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to one another at the dorsal wall, so that the latter is slightly narrower 
than the ventral one. The ventral furrow is relatively broad, of varying 
length, extending nearly to the apex. Proximally this furrow is usually 
narrow and sharp-edged, distally it expands and becomes more shallow. 
Distinet lateral lines, mostly single, occasionally double, stretch to the 
apex. The maximum expansion of rostrum occurs at approx. 1/3 distance 
from it, thereafter the rostrum tapers rapidly, resulting in a short apical 
part with obtuse angle. The apical thickening of rostrum is very charac- 
teristic of H. semihastatus and is observable throughout its ontogeny. 
The younger specimens are slightly more slender than the adults. The 
transverse section is somewhat compressed across the proximal part, 
changing to subcircular or ovate across the 

median and distal parts, with a longer lateral 

diameter. The dimensions of rostra are given 

in table 23. 


Fig. 20. — Hiboliites 
semihastatus (Blain- 
ville), adult rostrum 
cut in the plane of 
symmetry, showing 
three growth stages. 


Measurements show that the width of rostra 
exceeds their thickness and that with growth it 
increases from 0.5 to 3.5 mm, while the corres- 
ponding increase of thickness is from 0.5 to 2.0 mm. The growth index 
does not change much with age and it is possible to ascertain that in 
H. semihastatus the length increase is proportional to that in width. 

Internal morphology (pl. XIX, fig. 6-8). The apical line is nearly 
centrally placed, drawing only just a little nearer to the ventral side. 
The transverse section passes from a slightly compressed one across the 
proximal part to subcircular across the central part, and circular across 
the distal part, respectively. The growth lines are incised along the 
course of the ventral furrow and the lateral lines. The ventral incision 
is narrower and deeper proximally, growing more shallow and expanding 
distally. At about 1/3 distance from the apex, the growth lines become 
rounded and the ventral depression is obliterated. The longitudinal 
sections of the rostrum allow to trace its outline during the various 
stages of ontogeny. On the whole the growth lines in the later stages of 
ontogeny are very similar to those of the younger stages; only the 
nepionic stage differs in a somewhat narrower proximal part and in 
greater apical expansion. 


172 HALINA PUGACZEWSKA 


Table 23 
Dimensions of rostra of Hibolites semihastatus (in mm) 


Maximum diameter Length of apical 
Z. Pal. UW. s part Growth index 
No. Bj. d-s |= d-v c:a 
a b c 
403 | 3.0 3.0 8.0 zli 
404 3.5 3.1 8.0 2.3 
405 3:0 3.0 10.0 2.9 
408 4.0 3.5 12.0 3.0 
411 4.3 4.2 9.0 2.1 
412 5.0 4.5 11.0 2.2 
413 5.0 4.5 12.0 2.4 
414 | 5.0 5.0 12.0 2.4. 
416 | 52 5.0 10.5 2.0 
417 9.2 5.0 14.0 ad 
418 5.4 5.0 14.0 2.6 
420 6.0 6.0 13.0 2.2 
423 6.2 6.0 15.0 2.4 
425 6.5 6.0 18.0 2.8 
428 | 7.0 6.0 15.0 2.1 
431 7.0 6.2 16.0 2.3 
432 | 7.0 6.5 18.0 2.6 
434 1.5 7.0 15.0 2.0 
436 8.0 7.0 21.0 2.6 
437 8.0 7.0 17.0 Żel. 
439 9.0 6.5 19.0 2.4 
440 8.5 7.5 200 2.5 
441 8.5 ME 22.0 2.6 
443 8.5 7.0 21.0 2.9 
442 8.5 620 20.0 2.4 
444 9.0 02) 21.0 2.3 
445 9.0 8.0 20.0 232 
446 9.8 8.5 25.0 2.5 
447 10.0 | 8.0 28.0 2.6 
448 12.0 10.0 27.0 2.3 


Dimensions of the air chambers measured on the longitudinal section 
of the phragmocone (Z. Pal. UW, No. Bj. 450): 


Number of successive Length of each air 
air chambers chamber (in mm) 
protoconch 0.50 
1- 6 0.17 
7-10 0.25 
11-14 0.35 
15-16 0.45 


The fissural area near the alveolus occupies the space between the 
apical line and the ventral wall, behind the alveolus it diminishes on 
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Table 24 
Characteristics of the ontogeny of Hibolites semihastatus 


Maximum diameter 


Growth stages d-s d-v Characters of rostrum 
ś 
mm mm 
5 Fusiform, with strongly elongated 
at" proximal part; circular or sub- 
Nepionic 3.0-5.0 3.0-4.5 circular in transverse section; lateral 


lines faintly indicated, single, stretching 
to 1/3 distance in front of the apex. 


Retains its previous shape; transverse 
section rounded or slightly compressed 


RE 3-80 46-7.0 across the proximal part, and rounded 

or depressed across the central part. 

Less  slender, apical part shorter; 

Ephebic- maximum width shifted a little nearer 

gerontie 8.1-12.0 AU the apex; other characters without 
changes. 


the side of the apical line and thins out near the ventral wall at a smali 
distance from the apex. The contour of the fissural area is typical for 
representatives of the genus Hibolites (pl. XIX, fig. 7). 

The alveolus is relatively shallow, occupying about 1/8 of the whole 
length of rostrum, with the angle ranging from 18 to 20. 

Ontogeny (fig. 20). — Even in the earliest growth stages, the 
rostra are of a characteristic fusiform shape, proximally long, distaliy 
short and expanded. In the older growth stages the length increases 
proportionally to that of width and thickness, while the younger stages 
are characterized by a more rapid growth in length. The various growth 
stages do not fundamentally differ in transverse sections, the nepionic 
stages only are more circular than the older stages. The depth and angle 
of alveolus are not subject to ontogenetic changes. Three growth stages: 
nepionic, neanic and ephebic-gerontic, can be distinguished in the 
ontogeny of H. semihastatus, based on its maximum diameter and some 
slight changes of outline in transverse section. Their characteristics are 
given in table 24. 

Variability. — Rostra of approximately the same age are not subject 
to fundamental variations, except the small differences of width and 
diameter, length of the apical part and the more or less pointed apex. 

Remarks. — Polish specimens fully agree with those from France 
(Blainville, 1827, p. 72, pl. 27, fig. 5, 5 a-b). Blainville's interpretation 
of the earliest stages of ontogeny is not correct in that he believed them 
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to lack the alveolar depression and compared them to oat grains, owing 
to both ends being similarly pointed. On evidence of thin longitudinal 
sections it is clear, however, that a very small alveolar depression is 
present even in the earliest stages of ontogeny. 

A review of literature accessible to the writer has led to the con- 
clusion that B. semihastatus Blainville (Blainville, 1827, p. 72) and 
B. calloviensis Oppel (Oppel, 1856-58, p. 546) are conspecific. 

On the characteristically fusiform shape of rostrum, circular trans- 
verse section and the shape of the fissural area, B. semihastatus seems 
reasonably referable to the genus Hibolites. 


Occurrence. — From the Upper Bathonian to the Lower Oxfordian 
of Germany, France, Russia and England. In Poland — at many places 
within Middle Jurassic horizons and lower Upper Jurassic horizons of 
the Kraków-Częstochowa Highlands; well preserved spęcimens have been 
collected at Ogrodzieniec, Ryczówka (distr. Zawiercie), Balin (distr. 
Chrzanów), Czatkowice and Regulice (distr. Krzeszowice). 


Hibolites beyrichi (Oppel, 1856-58) 
(fig. 21-22; pl. XX; XXI, fig. 1-4) 

1856-58. Belemnites Beyrichi Oppel; A. Oppel, Die Juraformation .., p. 472. 

1858. Belemnites canaliculatus gracilis Quenstedt; F. A. Quenstedt, Der Jura, 
p. 484, pl. 65, fig. 2-4. 

1870. Belemnites Beyrichi Oppel; F. A. Roemer, Geologie.., p. 210, 228, pl. 17, 
fig. 32. 

1871. Belemnites Beyrichi Oppel; M. Neumayr, Die Cephalopoden.., p. 25. 

1875. Belemnites Beyrichi Oppel; A. Alth, Rzecz o belemnitach..., p. 223, pl. 3, 
fig. 6. 

1888. Hibolites Beyrichi Oppel; O. Schlippe, Die Fauna.., p. 198. 

1920. Hibolites Beyrichi Oppel; E. v. Biilow-Trummer, Fossilium Catalogus, 
p. 136. 

1922. Hibolites Beyrichi Oppel; A. Naef, Die fossilen Tintenfische, p. 249. 

1925. Belemnopsis Beyrichi Oppel; M. Lissajous, Repertoire.., p. 58. 

1927. Belemnopsis Beyrichi Oppel; F. Roman, Etude..., p. 138, pl. 2, fig. 1, 2. 

1953. Belemnites (Belemnopsis) beyrichi Oppel; S. Z. Różycki, Górny dogger..., 


p. 3225. 

Material. — 10 almost complete rostra of various individual age, 
and about 200 smaller fragments. State of preservation on the whole 
satisfactory, some rostra are finely coated with iron oxides, on others 
the surface is smooth and lustrous. In some cases a characteristic mode 
of weathering is observed, i. e. the outer layers exfoliate first and then 
the inner ones, so that the central part protrudes to the outside as 
a short rod. 


Description. — External morphology (pl. XX, fig. 1-4). Rostra 


strongly elongated, fusiform, with the length of transverse diameters 
varying considerably in the different parts of rostrum. Rostral length — 


BELEMNOIDS FROM THE JURASSIC OF POLAND 175 


from 16 to 140 mm. Maximum lateral diameters occur at midlength of 
rostrum, ranging from 6.5 to 9.0 mm, while the dorso-ventral are from 
1.0 to 9.5 mm. Proximally the rostrum is somewhat compressed, across 
the remaining area it is circular or subcircular in transverse section. The 
ventral furrow narrow, angularly edged, stretches to just beyond the 
midlength of rostrum. Long lateral lines extend to nearly the apex, 
being mostly single, but sometimes double. The apical part long, slender, 
sharply pointed. The dimensions of rostra are given in table 25. 


Pza ble 25 
Dimensions of rostra of Hibolites beyrichi (in mm) 


Maximum diameter i 
ZABalSGWA p" > Ea Growth index 
No. Bj. | d-$ = dry a cza 
AE» | a b c 
517 | 8.0 8.0 79.0 9.1 
518 7.0 7.0 63.0 9.0 
519 6.5 148) 63.0 8.4 
520 | 8.0 8.0 63.0 7.8 
DZ 9.0 9.0 70.0 7.8 
522 | 8.0 8.0 56.0 7.0 
523 | 9.0 9.5 60.0 6.3 


The growth index is reversely proportional to the individual growth 
index and decreases from 9.1 to 6.3 mm. This interrelation indicates 
that the apical part is longer in younger specimens, and is shorter, less 
slender in older ones. 

Internal morphology (pl. XX, fig. 5; pl. XXI, fig. 1-4). Longitudinal 
sections show the central position of the apical line and the strong elon- 
gation of numerous growth lines discernible even in the earliest growth 
stages. The course of these lines does not change in the successive 
stages. In transverse sections the growth lines are incised keneath the 
ventral furrow, and slightly depressed beneath the lateral lines. This 
depression of the growth lines is distinct proximally, but grows shallower 
distally, and is obliterated below the midlength of rostrum. In several 
transverse sections, cut through the proximal, median and distal parts 
of the rostrum, the outline passes from elliptic, with longer lateral 
diameter across the proximal part, to subcircular and circular across 
the median and distal parts. In transverse section the alveolus is 
likewise dorso-ventrally elongated. Air chambers and the protoconch are 
observable in longitudinal sections of the phragmocone. In the first 
section through the phragmocone it was possible to measure the length 
of the preserved chambers. On the young septa there occur the semicir- 
cular layers, comparable with those observed in Megateuthis giganteus 
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Dimensions of the air chambers measured on the longitudinal section 
of the phragmocone (Z. Pal. UW, No. Bj. 524, 529): 


Number of successive Length of each air 
air chambers chamber (in mm) 

I. protoconch 0.60 

1 0.20 

2 0.25 

30 0.35 

LI: protoconch 0.80 

1 0.25 

2 0.40 

3-7 0.66 

OSI 0.88 

13 IE 

14 1.26 


Thus the length of chambers is not constant and may be subject 
to strong intraspecific variations. The alveolus occupies about 1/9 of 
rostral length, its angle is acute of about 20”. 

Ontogeny (fig. 21-22). — The successive growth stages, traced on 
the course of the growth lines, differ merely in progressive increase 


a b 
Fig. 21. — Hibolites beyrichi (Oppel); diagrammatic transverse sections of adult 
rostrum, showing the growth lines: a behind the alveolus, b at midlength. 


of length as compared with the slower increase in width and diameter. 
Even the earliest stage is strongly elongated, with a narrow alveolar 
part, it expands only a little at midlength thereafter very gradually 
to taper towards the apex. The apical part is slender, long and pointed. 
The next growth stages differ in size, with age small changes take 
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place, expressed by a shortening of the apical part and a small increase 
in the width and diameter of rostrum. Owing to the scarcity of com- 
plete rostra of various age, it was impossible reliably to distinguish 
the three growth stages differentiated in the majority of the studied 
species. 

Variability. — Specimens of the same indi- 
vidual age are not subject to great variations, 
only differences of width and diameter, and the 
extent of elongation of the apical part are 
observed. 


Remarks. — The Polish specimens are inden- 
tical with those described and figured from Ger- 
many (Quenstedt, 1858, pl. 65, fig. 2-4) under 
the name of Belemnites canaliculatus gracilis, 
also with French specimens known as Belemnopsis 
beyrichi Oppel (Lissajous, 1925; Roman, 1927). 
The writer supports the opinion of Schlippe 
(1888), Bilow-Trummer (1920) and Naef (1922) 
that this species should be referred to the genus 
Hibolites. 

According to Roman (1927) the ventral furrow 
extends on 3/4 of the rostral length, but according 
to the observations of the present writer, it barely 
attains the midlength of rostrum, only occasionally 
being slightly longer. Fig. 22. —  Hibolites 
Occurrence. — The Bathonian of Germany, > ina ae R RE 
France and England. In Poland — the same ne of symmetry, showing 
horizons in the vicinity of Łęczyca (distr. Kutno), URANA SG 
Kamienica Polska (distr. Częstochowa), Kierszula, Łazy (distr. Za- 
wiercie), Tenczynek, Balin, Grójec, Czatkowice (distr. Chrzanów and 
Krzeszowice). 


Hibolites wiirttembergicus (Oppel, 1856-58) 
(fig. 23; pl. XXI, fig. 5; XXII) 


1846-49. Belemnites fusiformis Quenstedt; F. A. Quenstedt, Petrefactenkunde..., 
p. 442, pl. 29, fig, 20-24. 
1830. Actinocamax Miller; C. H. v. Zieten, Die Versteinerungen.., p. 33, pl. 25, 


fig. 3 a-b. 

1830. Actinocamax fusiformis Hartmann; C. H. v. Zieten, Ibid., p. 338, pl. 25, 
fig. 3 [c-f. 

1856-58. Belemnites wiirttembergicus Oppel; A. Oppel, Die Juraformation..., 
p. 365. 


1858. Belemnites fusiformis Quenstedt; F. A. Quenstedt, Der Jura, p. 411, pl. 56, 
fig. 8-12; non fig, ". 
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1880/81. Belemnites wiirttembergicus Oppel; W. Branco, Beitrage.., p. 41, pl. 8, 
fig. 5. 

1911. Belemnopsis wiirttembergicus Oppel; W. Wetzel, Faunistische.., p. 223. 

1920. Hibolites wiirttembergicus Oppel; E. v. Biilow-Trummer, Fossilium Cata- 


logus, p. 155. 

1922. Hibolites wiirttembergicus Oppel; A. Naef, Die fossilen  Tintenfische, 
p. 249. 

1923. Belemnites wiirttembergicus Oppel; J. Siemiradzki, Fauna.., p. 5, pl. 4, 
fig. 16. 


1925. Belemnopsis wiirttembergicus Oppel; M. Lissajous, Repertoire.., p. 37, 158. 

Material. — 40 rostra of various individual age; all specimens 
without alveolus and phragmocones. Preservation satisfactory, rostral 
surfaces smooth and lustrous. Some specimens display a characteristic 
pattern of weathering, the external layers of the proximal part of 
rostrum being exfoliated so that the central part protrudes as a short 
rod (pl. XXII, fig. 7). 


Description. — External morphology (pl. XXII, fig. 1-5, 1-8). Rostra 
fusiform, of moderate length from a few to 60 mm. Maximum lateral dia- 
meters slightly longer than the corresponding 
dorso-ventral diameters; they range from 3-8 to 
7.3 mm and from 3.4 to 6.3 mm, respectively. 
The maximum thickness and width of rostrum 
occurs at approx. 1/4 distance from the apex. An 
extremely narrow ventral furrow stretches to 
just behind the midlength of rostrum. Deep and 
broad proximally, it grows narrower and more 
shallow distally and then terminates rapidly. On 
some specimens this furrow is somewhat sharter, 
terminating before it reaches the maximum rostral 
width. Weak lateral lines run on the side walls, 
stretching mostly to the maximum rostral width, 
often, however, they may be absent. The lateral 
Fig. 23. — Hibol" | walls unite with the dorsal and ventral walls by 
tes wiirttembergicus A k 
(Oppel), adult rostrum rounded surfaces. The transverse section is ovate 
cut in the plane of ' across the proximal part, with a longer lateral 
symmetry, showing ; ; 
three growth stages. diameter, and more or less rounded distally. The 
young specimens have a more circular transverse 
section than the adults. The depression in adult individuals is very slight 
since differences between the two diameters do not exceed 1 mm. The 
dimensions of rostra are given in table 26. 
The growth index ranges from 3.6 to 2.0 and its proportion is just 
the reverse of the individual age index. 
Internal morphology (pl. XXI, fig. 5; pl. XXII, fig. 6). A thick, 
distinct apical line is visible in the longitudinal section; it lies along 
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Table 26 
Dimensions of rostra of Hibolites wiirttembergicus (in mm) 
Maximum dia i 
Z. Pal. UW. d aa A A = ASB! Growth index 
No. Bj. e d-v aż c:a 
, | > LSK NEM poEBZe: | c 
495 3.8 3.4 11.5 3.0 
496 3.8 3.6 12.0 381 
497 4.1 4.0 11.0 20 
498 | 4.0 3.0 10.0 2.0 
499 4.0 3.8 11.0 ali 
500 4.3 4.0 12.4 2.9 
501 4.4 4.0 16.0 3.6 
502 4.6 4.3 13.5 2.9 
503 4.8 4.5 14.0 2.9 
504 4.6 4.5 12.0 2.6 
505 | 5.0 4.5 14.8 2.9 
506 5.0 4.7 13.5 230] 
507 | 6.0 5.4 17.0 | 2.8 
508 | 5.8 5.4 | 15.4 | 2.6 
509 (EB) 6.3 15.0 2.0 


the rostral axis, being somewhat excentric in the apical part only, where 
it deviates to the ventral or dorsal side. The growth lines are very dense 
and do not change in outline throughout all stages. The transverse 
sections change across the various parts of rostrum: being subcircular 
proximally, broadly rectangular medially, and again subcircular or 
circular distally. Along the course of the ventral furrow the growth lines 
are marked by a stronger incision than along the lateral lines. The 
fissural area stretches just a little behind the middle of rostrum and 
thins out at its ventral side. 

Ontogeny (fig. 23). — The shape of rostrum does not change with 
growth to any great extent. The younger specimens are more slender, 
the older somewhat thicker, while the maximum diameters are shifted 
gradually towards the apex. The increase in thickness and width is rather 
small from the earliest growth stages; individuals of all stages are 
conspicuously elongated, particularly so in the proximal part. The ventral 
furrow, poorly marked in the youngest specimens, becomes more distinct, 
broader and deeper with age, though in comparison with other Jurassic 
species it is always very narrow. Three growth stages: nepionic, neanic 
and ephebic-gerontic may be differentiated. Their characteristics are 
given in table 27. 

Variability. — Rostra of the same individual age are subject to small 
variations only. They concern the shape which may be more or less 
fusiform, the degree of depression, the differences in width and thickness, 
also the length and the tapering of the terminal part. The width and 
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Table 27 
Characteristics of the ontogeny of Hibolites wirttembergicus 


Maximum diameter 
Growth stages d-s | d-v Characters of rostrum 


Strongly  elongated, displaying small 
| increase in thickness and width; ventral 
| | furrow very narrow, attaining the 
| midlengt of the rostrum, often shorter 
Nepionic |  3.8-4,8 3.4-4.5 or missing; lateral lines very faintly 

| incised or missing; apical part long, 
pointed; transverse section subcircular, 
largest across 1/38 of the distance from 
| the apex. 


| Elongated, pointed, increase in thickness. 
| and width small; ventral furrow a little 
| broader, attaining the midlength of the 
Neanic 4.9-6.0 |  4.6-5.5 rostrum; lateral lines unchanged; apicai 
part somewhat shorter; transverse section 
slightly depressed, the largest at approx. 
1/4 of the distance from the apex. 


Less slender, with somewhat greater: 
increase in thickness and width; ventral 


Ephebic- 6.1-7.3 5.6-6.3 furrow unchanged; lateral lines faint, 

gerontic occasionally as slight depressions or low 
edges; transverse section slightly more 
depressed. 


length of the ventral furrow vary, too; sometimes it exceeds the midlength 
cf the rostrum, or may terminate before it. The oldest growth stage is 
subject to a certain variability in that the maximum rostral width may 
be more or less shifted towards the back. When the maxinium width 


occurs near or at the apex, the rostrum changes from fusilorm into 
club-like. 


Remarks. — Oppel's (1856-58) description of Belemnites wiirt- 
tembergicus was not accompanied by illustrations. Other authors refer 
to B. fusiformis, figured by Quenstedt (1846-49, pl. 29, fig. 20-24) as 
te the type specimen. B. fusiformis was established by Parkinson (1811) 
whose idea of that form did not on any point agree with Quenstedt's 
species; B. fustformis Quenstedt, 1846-49, on the other hand, is con- 
specific with Hibolites wiirttembergicus (Oppel), (Oppel, 1856-58). 

In shape and in proportions the Polish specimens come near 
Quenstedt's B. fusiformis from Germany; they also agree with Oppel's. 
description of H. wiirttembergicus. 
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On such characters as a more or less fusiform shape of rostrum, 
varying length of the ventral furrow, and in the degree of shifting of 
the maximum width towards the back, Wetzel (1911, p. 223) differen- 
„tiated several varieties of H. wiirttembergicus. The writer thinks, 
however, that these differences fit into the range of individual variations. 

_ The phragmocone of B. wiirttembergicus is not known; on the 
basis of a figure in Branco's paper (1880/81, pl. 8, fig. 5), however, 
it may reasonably be supposed that the protoconch was a globose vesicle 
0.5 mm in diameter, while the first air chamber was 0.23 mm long. 
These are the dimensions most commonly encountered among Jurassic 
species. 

The German specimens are referred by Zieten (1830, p. 38, pl. 25, 
fig. 3 a-b) to the genus Actinocamaz, since the alveolus is likewise 
absent in this genus. That author, however, strongly doubts the cor- 
rectness of his own assignment, while the German specimens have 
a short furrow, a circular transverse section nearly along the whole 
length of rostrum, and have a different time-range than the genus 
Actinocamax. More slender specimens (Zieten, l. c., pl. 25, fig. 3 c-f) 
are by Zieten referred to Actinocamaa lanceolatus Hartmann. In the 
writer's opinion, Zieten's doubts are justifiable and the here considered 
specimens ought to be considered as belonging to Htbolites wiirttember- 
gicus. The absence of the alveolus is not a diagnostic character, that 
part may have been destroyed. The German specimens agree in their 
specific characters with H. wiirttembergicus, while their short fissural 
area, as in the Polish specimens, allows to assign them all to the genus 
Hibolites. 

Occurrence. — The Lower Dogger of Germany, France, England. 
In Poland — the Bathonian clays of Trzebionka (distr. Chrzanów) and 
the Tatra Mountains (Siemiradzki, 1923). 


Hibolites girardoti (Loriol, 1902) 


(pl. XXIII) 
1902. Belemnites (Hibolites) Girardott Loriol; P. de Loniol, Etude.., p. 6, pl. 1, 
fig. 2-7. 
1920. Hibolites Girardoti de Loriol; E. v. Biilow-Trummer, Fossilium Catalogus, 
p. 141. 


1922. Hibolites Girardoti Loriol; A. Naef, Die fossilen Tintenfische, p. 249. 
1925. Hibolites Girardoti Loriol; M. Lissajous, Repertoire.., p. 93. 

Material. — 20 rostra, proximally and distally more or less broken 
off; also more than 100 smaller fragments. Rostral surfaces generally 
smooth, sometimes only showing cracks. 

Description. — External morphology (pl. AKIII, fig. 1-5). Rostra 
elongated, slender, fusiform, of moderate size. Proximally somewhat tape- 
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ring, in transverse section circular across the central part, but slightly 
depressed across the distal part. Maximum width occurs approximately 
at midlength of rostrum. The ventral furrow relatively short, in most 
specimens not exceeding 1/2 of the length of rostrum, narrow, slightly 
wider proximally, distally taperiag and gradually more shallow. Single 
lateral lines run along the side walls, commonly reaching the apex. 
The apical part is long and pointed. The measurement table includes 
both maximum rostral diameters and their mutual ratios which show 
the so-called depression index. The dimensions are given in table 28. 


Table 28 
Dimensions of rostra of Hibolites girardoti (in mm) 


Maximum diameter 
Z. Pal. UW. |geć z Compression index 
No. Bj. ds ż d-v a:b 
a b 1 4 
464 3.0 2.9 1.0 
465 3.1 3.0 1.0 
466 4.5 4.0 I! 
467 5.5 5.0 tj! 
468 6.0 5.0 r2 
469 6.5 D0 I 
470 7.0 6.0 1.2 
471 7.0 6.0 2 
472 7.0 6.0 12 
473 7.0 6.0 2 
474 7.0 6.0 2 
475 7.5 6.5 Je 
476 8.0 7.0 ii 
477 | 8.0 7.0 jg! 
+78 8.5 ME 1.1 
479 8.5 TB 1.) 
480 9.0 8.0 11 
481 10.0 8.5 1120 
482 It 9.5 12 
483 121 10.5 IL. 


The depression index scarcely differs in specimens of various indi- 
vidual age, ranging from 1 to 1.2. 

Internal morphology (pl. XXIII, fig. 6-7). In thin longitudinal sec- 
tions the apical line is seen slightly nearer the ventral wall of rostrum. 
The growth lines in older stages are analogous in outline with the earlier. 
The youngest rostral element, probably the embryonic stage, is developed 
similarly as that in H. hastatus, in the form of a short spine, issuing 
from the distal wall of the protoconch. In thin transverse section it is 
possible to observe changes in the outline of rostrum from the proximal 
part towards the distal. In the proximal part the section is circular, in 
the distal it becomes slightly depressed. The maximum depression is 


BELEMNOIDS FROM THE JURASSIC OF POLAND 


183 


at midlength of the rostrum, hence the growth lines there are crowded 
near the ventral and dorsal walls, but more widely spaced near the 
lateral walls. Along the ventral furrow, especially in the proximal part, 
the growth lines are more incised, while along the lateral lines they are 


considerably less incised. 


Dimensions of the air chambers measured on the longitudinal section 
of the ;phragmocone (Z. Pal. UW, No. 487): 


Number of 


air 


succesisive 
chambers 


protoconch 


d="6 
1—10 
WIĘ) 
14—19 
20—22 


Length of each 
air chamber (in mm) 


0.40 
0.16 
0.22 
0.40 
0.50 
1.00 


The alveolus is shallow, occupying approx. 1/7 of the rostral length, 
the alveolar angle ranges from 20 to 24, the most common one being 
22”. The extent of the fissural area slightly exceeds the length of the 
ventral furrow, but later on it thins out rapidly near the ventral wall 


of the rostrum. 


Table 29 
Characteristics of the ontogeny of Hibolites girardoti 


Maximum diameter 


Growth stages d-s 


d-v 


mm 


mm 


Characters of rostrum 


Nepionic 3.0-4.5 


2.9-4.0 


Intermediate between cylindrical and 
fusiform,  slightly expanded at mid- 
length; ventral furrow extremely narrow, 
sometimes in the form of a. line, 
attaining to 1/2 of rostrum; lateral lines 
faintly indicated;  transverse section 
subcircular; apical part long, pointed. 


Neanic | 4.5-9.0 


4.1-8.0 


fusiform;  ventral  furrow 
occasionally reaching 
behind 1/2 of the rostrum; lateral lines 
distinct;  transverse section  somewhat 
elliptical behind the alveolus, with longer 
side diameter; apical part a little thicker, 
pointed. 


Distinctly 
slightly broader, 


Ephebic- 


gerontic 9.1-12.0 


8.1-10.5 


Fusiform, less elongated; ventral furrow 
and lateral lines unchanged; depression 
the same or smaller than previously; 
apical part somewhat shorter and 
relatively thicker. 


6 Acta Palaeontologica 
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Ontogeny. — In the ontogeny of H. girardoti one may differentiate 
an embryonic stage, characterized by the shape completely different 
from the next growth stages. The ontogenetic changes affecting the 
rostrum may be expressed in three main growth stages: nepionic, neanic 
and ephebic-gerontic. The embryonic stage has the short spine form, 
issuing from the distal wall of the protoconch. The characteristics are 
given in table 29. 

Variability. — Rostra of approximately the same individual age are 
not subject to any considerable variations, except certain oscillations in 
the length of the ventral furrow. 

Remarks. — The Polish specimens are identical with those from 
Switzerland, described by Loriol (1902). Both in shape and in the 
shortness of the ventral furrow H. girardoti resembles B. semisulcatus 
Miinster (Minster, 1830), differing from it in transverse section; this 
is circular or subcircular across the proximal part, and slightly depressed 
across the central and apical parts, while in B. semisulcatus it is circular 
in transverse section along the whole length of rostrum. All the diag- 
nostic features, the shape and the range of the fissural area are cha- 
racteristic of the genus Hibolites. 


Occurrence. — The Lower Oxfordian of Switzerland. In Poland 
— the Upper Callovian through the Lower Oxfordian of Wrzosowa, 
Błeszno (distr. Częstochowa), Ogrodzieniec (distr. Zawiercie), Regulice 
(distr. Krzeszowice), Szklary and Radwanowice (distr. Radwanowice), and 
other numerous localities and quarries in the Kraków-Częstochowa 
Highlands. 


Genus Dicoelites Bóhm, 1906 
Dicoelites meyrati (Ooster, 1857) 
(fig. 24; pl. XXIV). 


1857. Belemnites Meyrati Ooster; A. Ooster, Catalogue... p. 18-19, pl. 3, fig. 1-17. 
1908. Belemnites (Duvalia) Meyrati Ooster; F. Roman, Revision... p. 10-14, pl. 1, 


fig. 1-5. 

1915. Dicoelites Meyrati Ooster; M. Lissajous, Quelques remarques..., p. 26-27, 
pl 1, dis. 2. 

1920. Dicoelites Meyrati Ooster sp.; E. v. Biilow-Trummer, Fossilium Catalogus, 
p. 134. 


1922. Dicoelites Meyrati Ooster; A. Naef, Die fossilen Tintenfische, p. 254, 297. 
1925. Dicoelites Meyrati Ooster; M. Lissajous, Repertoire.., p. 40, fig. 22, p. 109. 

Material. — 15 nearly complete rostra and 4 smaller fragments. 
Preservation not very satisfactory, numerous rostra cracked and with 
coarse surfaces. 

Description. — External morphology (pl. XXIV, fig. 1-2). Rostra 
conical, broader in the proximal part, gradually tapering towards the 
apex. Length varies from 19 to 64 mm. The maximum lateral diameters 
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are correspondingly from 4 to 11 mm, the dorso-ventral — from 4 to 
138 mm. Two furrows run from the alveolar edge: the ventral extending 
nearly to the apex, the dorsal most commonly to just a little over the 
midlength of rostrum. In the vicinity of the alveolus the two furrows 
are connected to it by narrow fissures (pl. XXIV, fig. 3a, b). In trans- 


Fig. 24. — Dicoelites meyrati (Ooster), adult rostrum cut in the plane of symmetry, 
showing three growth stages. 


verse section the alveolus is somewhat compressed, at first it approaches 
the ventral side, later its position is median. In transverse section the 
rostrum is somewhat compressed across the proximal part and rounded 
medially and distally. The apical part, measured from the end of the 
dorsal furrow, tapers rapidly towards the pointed apex, deviating from 
the axis to the dorsal side and turning slightly to the side, thus pro- 
ducing rostral asymmetry of varying degree. The dimensions of rostra 
are given in table 30. 

Measurements indicate that the individual increase in length is 
not correlated with that in thickness and width, and the length of 
the apical part varies. The growth index, however, indicating the re- 
lation of that part to the lateral diameter distinctly decreases with 
individual age from 4.6 to 2.4. With individual growth the length of the 
apical part decreases in relation to that of width, so that rostra become 
less slender, while the growth in thickness and width increases. 53 per 
cent of specimens represent an intermediate stage. Both alveolar furrows 


6* 
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Table 30 
Dimensions of rostra of Dicoelites meyrati (in mm) 
Diameter at end of dorsal , | 
| Length of apical ; 
Z. Pal. UW. furrow ba Growth index 
No. Bj. | d-s d-v cza 
z s i b GMER211 b ( z 
| 
808 | 3.5 4.0 16.0 4.6 
810 5.5 6.0 25.0 4.5 
811 7.0 7.0 25.0 3.6 
812 8.0 9.0 28.0 3.0 
813 | 8.0 8.0 27.0 3.4 
814 9.5 8.5 | 30.0 3.2 
815 9.0 | 9.0 28.0 3.Ł 
816 7.0 | U 22.0 3.1 
818 9.0 9.0 27.0 3.0 
819 7.0 7.0 19.0 2.9 
820 40 4.0 19.0 2 
821 8.0 8.0 19.0 2.4 
— the ventral and the dorsal — are very narrow, with sharp edges. 


The lateral lines are missing. 

Internal morphology (pl. XXIV, fig. 3-4). In thin longitudinal 
sections the apical line is situated near the ventral side. Beneath the 
furrows the growth lines are rather strongly curved, somewhat more 
so on the ventral side. The incision of the growth lines grows shallower 
distally, to thin out at a small distance from the apex near the ventral 
side, and somewhat earlier near the dorsal side. At the alveolus the 
narrow slits are observable on either side of the rostrum, due to 
a discontinuity of the growth lines (pl. XXIV, fig. 3a). The ventral slit 
tapers considerably behind the alveolus and is discernible as a line 
over the whole length of rostrum, while the dorsal slit disappears 
behind the alveolus. 

The alveoli are usually empty or filled with the sediment. In one 
specimen only has a part of the phragmocone with the protoconch and 
16 air chambers been preserved (pl. XXIV, fig. 4). The protoconch is 
a globose vesicle. 

Dimensions of the air chambers measured on the longitudinal 
section of the phragmocone (Z. Pal. UW, No. Bj. 820): 


Number of successive Length of each 
air chambers air chamber (in mm) 
protoconch 0.50 

1— 8 0.13 
9—14 0.17 


15—16 0.25 
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* As compared with other species, the protoconch in D. meyrati seems 
to lean more away from the phragmoconhe axis to the ventral side of 
rostrum, while the length of the first air chambers is slightly smaller 
here. The alveolus is deep, attaining even in nepionic specimens 1/3 
of the rostral length, and in ephebic-gerontic individuals — exactly 1/2 
of it. The alveolar angle is acute, from 19 to 24 laterally and from 
21 to 26” dorso-ventrally. 

Ontogeny (fig: 24). — AII the growth stages are characterized by 
similar conical shape of the rostrum. With age the orientation of 
rostrum to the alveolus changes. In the nepionic stage rostra occur in 
a prolongation of the phragmocone; beginning with the neanic stage 
their position gradually grows more excentric, deviating from the axis 
to the dorsal side. This is associated with the uneven length increase 
of the ventral and dorsal sides, that on the ventral being slightly more 


Table 31 
Characteristics of the ontogeny of Dicoelites meyrati 


Maximum diameter 
Growth d Growth 
stages d-s 24 index 
mm mm 


Characters of rostrum 


| Conical in shape, increase in length 
proportional to that in thickness; 
ventral furrow narrow, faintly in- 
dicated, reaching nearly the apex; 
Nepionic 4.0- 6.0 4.0- 7.0 4.6-3.6 dorsal furrow also narrow, reaching 
the midlength of the rostrum; 
transverse section compressed; 
alveolus occupies 1/3 of the rostral 
length. 


Conical, elongated; increase in 
length somewhat greater ventrally; 
both furrows wider, with angular 
edges, the ventral stretching 
nearly bo the apex, more incisedq, 
the dorsal slightly longer than 
before;  transverse section less 
compressed; apex slightly curved. 


Neanic 6.1-10.0 7.1-11.0 3.5-3.0 


Shape  unchanged, increase in 
thickness and width uniform; 
ventral furnow as previously, dorsal 

dys furrow slightly longer, just 
RA 10.1-11.0 | 11.1-13.0 2.9-2.4 exceeding half of the rostral length; 
transverse section unchanged; 
apex leaning more away from the 
axis to the dorsal side. 


188 HALINA PUGACZEWSKA 


rapid. In the ontogeny of rostrum three main growth stages can be 
distinguished; nepionic, neanic and ephebic-gerontic. Their characteristics 
are given in table 31. 

Variability. — In specimens of about Bad, same individual age the 
variability is expressed in certain differences of the thickness and 
width ratio to the length, and in the extent of deviation from the axis 
of the apical part. 

Remarks. — The Polish specimens agree perfectly with the descrip- 
tion and figures of specimens from Switzerland. They also somewhat 
resemble other representatives of the genus Dicoelites in shape and the 
presence of two alveolar furrows. They differ from the Swiss specimens, 
however, in the width and length of furrows, also in the deviation from 
the axis of the apical part. In the species D. keuwensis, D. cf. keuwensis 
and Dicoelites sp. (Boehm, 1912, p. 136-139, pl. 32) the furrows are of 
nearly equal length, sometimes up to 2 mm in width and more deeply 
incised into the rostral wall. D. mihanus, another of Boehm's species 
(1912), differs from the Polish specimens in tubular shape and greater 
length, resembling them in the presence of two furrows of uneven 
length. 

The genus Dicoelites was by Naef (1922, p. 225, 254) referred to the 
subfamily Belemnopsinae. This assignment is correct, since it is con- 
firmed by the just mentioned characters and that of the fissural 
area. 

Occurrence. — The Callovian of the Swiss Alps, also of France, the 
Crimea, the Caucasus, India and Indonesia. In Poland — the Callovian 
of Wyszmontów, in the north-eastern margin of the Holy Cross 
Mountains. 


Dicoelites waageni (Neumayr, 1871) 
(pl. VI, fig. 5-6) 
1871. Belemnites Waageni Neumayr; M. Neumayr, Die Cephalopodenfauna..., 
p. 726, DINO Tig IE 


1920. Dicoelites Waageni Neumayr; E. v. Biilow-Trummer, Fossilium Catalogus, 
p. 134. 


Material. — Two rostra, one with preserved proximal part, the 
other with the apical. Rostral surfaces cracked and coarse. 


Description. — External morphology (pl. VI, fig. 5, 6). Rostra conical, 
very gradually tapering distally. A long furrow with angular edges 
stretches on the ventral side, most likely reaching the apex. A slightly 
narrower furrow runs dorsally, its length exceeding 1/2 of rostrum. 
Rostra are slightly depressed over the whole length. The apex is 
elongated, weakly pointed. The dimensions of rostra are given in 
table 32. 
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Jable 32 
Dimensions of rostra of Dicoelites waageni (in mm) 


( 


Z. Pal. UW. | Maximum diameter Minimum diameter 
No. Bj. | d-s | d-v | d-s | d-v 
806 | 11.2 12.4 | 8.5 | 8.5 
807 8.0 | 8.7 5.0 5.3 
Remarks. — D. waageni resembles D. meyrati in conical shape and 
the presence of two alveolar furrows, but differs in symmetry of rostrum, 


less pointed apical part and lack of deviation of the apex from the axis. 
'Tbis species could not be more thoroughly studied owing to lack of 
adequate material. 


Occurrence. — The Lower Callovian of the vicinity of Balin in 


Poland (distr. Chrzanów). 


1871. 


1920. 


1925. 
1953. 


Subfamily Duvaliinae Pavlov, 1914 
Genus Duvalia Bayle, 1878 
Duvalia disputabilis (Neumayr, 1871) 
(fig. 25; pl. XXV) 


Belemnites disputabilis Neumayr; M. Neumayr, Die Cephalopodenfauna..., 
Ds .264p1L39, Gig: 2ua=0. 

Hibolites disputabilis Neumayr sp.; E. v. Biilow-Trummer, Fossilium Cata- 
logus, p. 139. 

Duvalia disputabilis Neumayr; M. Lissajous, Repertoire.., p. 30, 81. 
Belemnites disputabilis Neumayr; S. Z. Różycki, Górny dogger.., p. 326. 


Material. — 28 rostra, with the proximal 


part more or less broken off, all lacking the 
alveolar part and iphragmocone. State of 
preservation satisfactory. Some rostra display 
characteristic weathering, owing to which 


the 


oldest central part protrudes to the 


outside more than the peripherical. 


Description. — External morphology (pl. 


XXV, fig. 1-5). Rostra more or less cylindri- 


cal. 


Apex usually blunt, rounded, occasio- 


nally swollen or mucronate, sometimes 
weakly pointed, especially so in younger spe- 
cimens. Length of rostra rather small, rang- 


ing 


from 14 to 38 mm, at the maximum : | 
Fig. 25. — Duvalia disputa- 


width of rostrum the lateral diameters are  bpilis (Neumayr), adult ro- 
from 2 to 7.5 mm, the dorso-ventral — from  strum cut through the plane 


2.2 


ś of symmetry, showing three 
to 9.0 mm. The proximal and growth yć mg 
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distal thickness and width do not differ much. There are no visible 
furrows starting at the alveolar edge, owing perhaps to the breaking 
off of the alveolar part. The rostra are more or less compressed along 
their whole length. The lateral walls are usually broader than the 
dorsal and ventral. Distinct, frequently double lateral lines run along 
the side walls, being medially placed, except in asymmetric specimens, 
where they deviate in the same direction as the apex. These lines are 
occasionally united to form a broad depression. The dimensions of 
rostra are given in table 38. 

The growth index has not been calculated owing to lack of criterion 
for the delimitation of the apical part. Other measurements indicate, 
however, that we are not dealing here with close correlation of the 
increase in thickness and that in width, usually the thickness being 
greater. 

Internal morphology (pl. XXV, fig. 6-7). In transverse section the 
growth lines run symmetrically to the apical line and parallel to each 
other. In the oldest stages the growth lines are of identical shape with 
those of the earlier stages. Beginning with the first stages, the growth 
in length is rapid as compared with the small increase in thickness. 
On the lateral sides the growth lines are more dense, while on the 
ventral and dorsal sides — rather widely spaced. The transverse section 
across the central part of rostrum is usually circular, dorso-ventrally 
elongating towards the outside. Specimens in the oldest growth stage 
are often pyriform in transverse section, with one wall broader than 
the other. On an analogy with other representatives of the subfamily 


Table 38 
Dimensions of rostra of Duvalia disputabilis (in mm) 
Maximum diameter Maximum diameter 
Z. Pal. UW: 8 Z. Pal. UW. = 

No. Bj. d-s dzV No. Bj. d-s d-v 
mm mm mm mm. 

766 2.0 2.2 780 4.0 4.0 
767 24 3 781 4.0 4.9 
768 22 35 782 4.0 4.5 
769 2.4 3.0 183 4.2 4.8 
770 3.0 3.1 784 4,0 5.0 
171 2:9 3.0 785 5.0 5.0 
172 3.0 3.0 786 4.1 5.0 
773 3.0 3al 787 4.7 sl 
774 3.0 Bal 788 4.1 4.2 
775 3.4 4.1 789 a0L 6.1 
776 3.0 3.3 790 5.1 5.6 
777 3.0 3.8 791 52 6.0 
778 3.1 4.0 192 6.0 7.0 
779 3.9 4.2 798 0 9.0 
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Duvaliinae it may be supposed that in this case, too, the narrower side 
is the dorsal, the broader one — the ventral (pl. XXV, fig. 6). Some thin 
transverse sections display a certain disturbance of the uniformity of 
the growth process, expressed by the presence in the central part of 
several light coloured crystals. In outline this structure is rosette-like, 
with indented edges. Extremely delicate, but strongly corrugated growth 
lines stretch concentrically from near the centre towards the outside. 
The last four are much more distinct, light-coloured, but also corrugated. 
The corrugation decreases in the direction of the outer lines. The next 
lines are densely spaced to form a fairly thick light-coloured ring. 
Thereafter the growth lines display a normal course, ovate in outline, 
and more widely spaced between the successive ventral and dorsal 
lines (pl. XXV, fig. 7). 

Ontogeny (fig. 25). — Ontogenetic changes affecting the rostral 
structure are expressed both in shape, outline of transverse section and 
the development of the apical part. On these characters, the nepionic, 
neanic and ephebic-gerontic stages can be distinguished. Their charac- 
teristics are given in table 34. 

Lateral lines distinct and strongly incised throughout all the stages, 
occasionally deviating to the ventral side. Phragmocone unknown. 


Table 34 
Characteristics of the ontogeny of Duvalia disputabilis 


Maximum diameter 


Growth 


a a Characters of rostrum 
stages d-S d-v 


mm mm 


Strongly elongated, increase in thickness 
| and width small; transverse section 
Nepionie 2.0-4.0 2.2-4.2 subcircular or ovate, with longer dorso- 
-ventral diameter; apex weakly pointed, 
occasionally rounded, mucronate. 


Less elongated, though the increase in 
length still exceeds that in thickness and 
width; transverse section ©Ovate, with 
Neanic | 4.1-6.0 4.3-6.2 longer dorso-ventral diameter, sometimes 
pyriform with broader ventral wall; apex 
swollen, occasionally asymmetric, mucro- 
nate. 


Strongly  swollen;  transverse section 
subcircular, sometimes subquadrate; apex 
Ephebic- 6.1-7.5 6.3-9.0 more strongly swollen than before, 
gęrontic occasionally weakly pointed, commonly 
mucronate, 
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Variability. — D. disputabilis is subject to strong variations 
expressed foremost in considerable oscillations in the degree of depression. 
and changes in transverse section. Young specimens are those most 
affected by variations. Some of them are subcircular in transverse 
section, other ovate, or strongly compressed. The distal part and the 
apex are likewise subject to strong variations. This part may be either 
more or less slender or swollen, the apex weakly pointed, rounded 
or swollen. The mucro occurs throughout the ontogeny, but it may be 
either like a spine or like a wart. These variations, however, are not 
associated with any particular individual age. 

Remarks. — This species has been described by Neumayr (1871) 
from Paczołtowice (distr. Krzeszowice) from the so-called Balin oolithic 
horizon. Specimens described in that paper, collected from Regulice and 
from the vicinity of Ogrodzieniec, agree perfectly with those described 
by Neumayr. Outside Poland, this species has not been reported. 

Occurrence. — The Bathonian and Lower Callovian in the vicinity 
of Ogrodzieniec (distr. Zawiercie), Paczołtowice, Regulice (distr. Krzeszo- 
wice) and Balin (distr. Chrzanów) in Poland. 


Genus Rhopaloteuthis Lissajous, 1915 
Rhopaloteuthis majeri (Alth, 1875) 
1875. Belemnites Majeri Alth; A. Alth, Rzecz o belemnitach.., p. 236, pl. 4, 

BE (> 
1925. deca Majeri Alth; M. Lissajous, Repertoire.., p. 108. 

1953. Belemnites (Rhopaloteuthis) majeri Alth; S. Z. Różycki, Górny dogger..., 
3326. 
1957. SZ E majeri Zeuschner; H. Pusaczewska, O dwóch gatunkach... 

p. 387-389, pl. 1-3, 5, text-fig. 2. 

Description. — Rostra obliquely club-like, of rather small dimen- 
sions. Dorsal furrow broad, occasionally slit-like, attaining 3/4 of the 
rostral length. Lateral lines distinct, somewhat curved, similarly as the 
rostrum. Transverse section quadrate across the alveolus, distally passes 
to rounded. Apical part elongated in younger specimens, with age 
growing rounded and thicker. A more or less distinct mucro occurs 
throughout the ontogeny. The alveolus is deep even in the youngest 
specimens, attaining half the length of rostrum; grows deeper with age 
and in the oldest specimens it is 2/3 of the length of rostrum. The alveolar 
angle ranges from 26 to 32”. Behind the dorsal furrow the rostrum 
becomes swollen, both laterally and dorso-ventrally. The maximum 
lateral diameter occurs at 1/4 of distance from the apex. The youngest 
growth stages differ conspicuously from the following. The nepionic 
rostra are short, pointed. With growth the rostrum becomes strongly 
elongated and thickened, the apex is rounded, the dorsal furrow expands 
and elongates, the growth index decreases. 
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Occurrence. — Recorded only in Poland from the Lower Oxfordian 
in the vicinity of Ogrodzieniec (distr. Zawiercie), Balin (distr. Chrzanów), 
Racławice, Paczołtowice, Regulice (distr. Krzeszowice). 


Rhopaloteuthis bzoviensis (Zeuschner, 1869) 


1869. Belemnites bzoviensis Zeuschner; L. Zeuschner, Uber Belemnites.., p. 565, 
pl. 13, fig. 1 a-e, 3 a-e, 4 ia-b. 

1875. Belemnites bzoviensis Zeuschner; A. Alth, Rzecz o belemnitach.., p. 235, 
pl. 4, fig. 4,5. 

1895. Belemnites bzoviensis Zeuschner; E. Gallinek, Der obere Jura.., p. 412-414. 

1908. Belemnites bzoviensis Zeuschner; J. Lewiński, Les dćpóts.., p. 414, pl. 22, 
tig.0. 0. 

1925. Rhopaloteuthis bzoviensis Zeuschner; M. Lissajous, REpertoire..., p. 65. 

1927. Rhompaloteuthis bzoviensis Zeuschner; M. Lissajous, Description... p. 36, 
pl. 4 a-b, fig. 5-7. 

1953. Belemnites (Rhopaloteuthis) bzoviensis Zeuschner; S. Z. Różycki, Górny 
dogger..., p. 326. 

1957. Rhopaloteuthis bzoviensis Zeuschner; H. Pugaczewska, O dwóch gatunkach..., 
p. 391-397, pl. 4, 5, fig. 2; text-fig. 3-5. 


Description. — Rostra obliquely club-like, small. Dorsal furrow 
short and narrow, sometimes slit-like and longer, stretching to midlength 
of the rostrum. Lateral lines single, occasionally double, curved similarly 
as the rostrum. Transverse section ovate or quadrate, broader ventrally. 
The youngest stages are characterized by the circular section, greater 
increase in length, as compared to small increase in width, also by 
smaller compression. The asymmetry of the apical part and its swelling 
increase with growth, the transverse section becomes ovate with longer 
dorso-ventral diameter, later to pass to a pyriform shape with expanded 
ventral wall. Mucro present throughout all the stages. The alveolus 
relatively shallow, occupying approx. 1/6 of the length of rostrum, 
with an average angle of 30”. The growth index decreases with indi- 
vidual age. 

Occurrence. — The Lower Oxfordian of France. In Poland — the 
same horizon, at Bzów, Ogrodzieniec, Rodaki (distr. . Zawiercie), Balin, 
Czatkowice, Racławice, Regulice, Grójec, Zalesie and Parcze Górne 
(distr. Chrzanów and Krzeszowice). 


Rhopaloteuthis argovianus (Mayer, 1863) 
(pl. VI, fig. 1-3) 


1846-49. Belemnites hastatus impressae Quenstedt; F. A. Quenstedt, Petrefacten- 
kunde..., p. 447, pl. 29, fig. 36-37; non fig. 38, 89. 

1877. Belemnites argovianus Mayer; E. Favre, La zone.., p. 11, pl. 1, fig. 7-8. 

1902. Belemnites (Hibolites) argovianus Mayer; P. de Loriol, Etude.., p. 10, 
pl. 1, fig. 16-17. 
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1920. Hibolites argovianus Mayer; E. v. Biilow-Trummer, Fossilium Catalogus, - 
DRAGO: : 
1925. Rhopaloteuthis argovianus Mayer; M. Lissajous, Rópertoire..., p. 55-56. 


Material. — Three nearly complete rostra of various individual 
age, well preserved, with smooth surfaces. 
Description. — External morphology. Rostra of small dimensions, 


obliquely club-like, slightly compressed, proximally somewhat tapering 
and very gradually widening out as far as 1/5 of distance from the apex, 
thereafter rapidly tapering again. The apical part short, pointed, slightly 
mucronate, more or less asymmetrical, deviated to the dorsal side. 
Side walls broader, with median lateral lines. These are single, deeply 
incised, but sometimes hardly discernible, stretching to 1/2 or 2/3 of the 
rostral length. Dorsal furrow narrow, with angular edges, exceeding one 
half of the rostral length. The dimensions of rostra are given in 
table 35. 


Table 35 
Dimensions of rostra of Rhopaloteuthis argovianus (in mm) 
h Maximum diameter Minimum diameter 
Z. Pal. Uw. Length of rostrum |- 

No. Bj. | ds | dv ds |  d-v 
543 27.6 4.0 4.4 3-1 3.5 
544 28.3 4.1 4.5 3.2 3.3 
545 33.0 5.7 6.0 5.4 550 


Since the rostra are proximally crushed, it was not possible to 
measure the angle and depth of the alveolus. 

Remarks. — The Polish specimens come closest to those from 
Germany (Quenstedt, 1846-49, pl. 29, fig. 36-37) in shape, size and 
character of the dorsal furrow. They also resemble the Swiss specimens 
(Loriol, 1902, pl. 1, fig. 16-17), though they differ in a more distinctly 
mucronate apex. The majority of authors believe the furrow to be 
ventral; only Lissajous (1925) postulates that it is dorsal. The writer 
thinks the latter view to be the correct one, since both the slightly 
asymmetric, obliquely club-like shape of rostrum and the mucronate 
apex reasonably refer the here considered species to the genus Rhopa- 
loteuthis whose representatives are, among others, characterized by 
the dorsal position of the furrow. 

Occurrence. — The kower Oxfordian of Germany, France, Swi- 
tzerland and Poland (Wola Morawicka near Kielce). 


Rhopaloteuthis sauvanausus (d'Orbigny, 1842) 
(pl. VI, fig. 7-9) 
1842. Belemnites sauvanausus d'Orbigny; A. dOrbigny, Paleontologie.., p. 128-130, 
pl. 27 fIE IEIO: 
1857. Belemnites Sauvanausus d'Orbigny; W. A. Ooster, Catalogue.., p. 17. 
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1871. Belemnites Sauvanausus d'Orbigny; E. Dumortier, Sur quelques gisements..., 

ip. 22. 

1900. Hibolites Sauvanaui d'Orbigny; P. de Loriol, Etude.., p. 6, jalę 2% dł, 24 
1902. Hibolites Sauvanaui d'Orbigny; P. de Loriol, Ibid., p. 9, pl. 1, fig. 12. 
1920. Hibolites Sauvanausus dOrbigny; E. v. Biilow-Trummer, Fossilium Cata- 

logus, p. 151. 

1922. Hibolites Sauvanaui d'Orbigny; A. Naef, Die fossilen Tintenfische, p. 259. 
1925. Rhopaloteuthis sauvanausus d'Orbigny; M. Lissajous, Repertoire.., p. 41-43, 

p. 131, text-fig. 23. 

1953. Belemnites (Rhopaloteuthis) sauvanausus d'Orbigny; S. Z. Różycki, Górny 

dogger..., p. 326. 

Material. — Three nearly complete rostra with the alveolus, one 
specimen with the phragmocone. Preservation fairly good, surfaces 
bearing signs of weathering. 

Description. — External morphology. Rostra of fairly small dimens- 
ions, obliquely club-like, proximally tapering, distally widening out to 
1/3 of distance from the apex. Apical part relatively short, slightly 
leaning away from the axis to the dorsal side, somewhat rounded or 
pointed, occasionally mucronate. Dorsal furrow rather deeply incised, 
slit-like, stretching to approx. 1/3-1/4 of distance from the apex. Liateral 
lines more or less distinct, mostly stretching to maximum width of 
rostrum. Transverse section circular or subcircular. The alveolus occupies 
about 1/3 of the rostral length, the alveolar angle being about 20”. The 
dimensions of rostra are given in table 36. 


Table 36 
Dimensions of rostra of Rhopaloteuthis sauvanausus (in mm) 
Maximum diameter Length of apical 
Z. Pal. UW. | Length of Growth index 
d-s d-v rart 
No. Bj. rostrum (GSEI 
a b c 
573 35.5 7.0 6.4 14.3 2.0 
574 43.5 7.3 7.0 18.0 2.4 
575 50.0 9.4 7.0 19.0 2.0 
Remarks. — The Polish specimens are identical with those from 
France, described and figured by d'Orbigny (1842). 
Occurrence. — The Lower Oxfordian of Germany, France, Switz- 


erland, Portugal, Algiers, India, Madagascar. In Poland — the Upper 
Calilovian of Wyszmontów (distr. Opatów), Regulice (distr. Krzeszowice) 
and Lower Oxfordian of Parcze Górne, Parcze Dolne, Sikorka, Jaroszo- 
wice (distr. Olkusz). 
Rhopaloteuthis spissus (Gillieron, 1873) 
(pl. IV, fig. 6-7) 


1902. Belemnites (Hibolites) spissus Gillieron; P. de Loriol, Etude.., p. 11, pl. 1, 
fig. 14-15. 
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1920. Hibolites(?) spissus Gillieron; E. v. Biilow-Trummer, Fossilium Catalogus, 
p. 153. 

1925. Rhopaloteuthis spissus Gillieron; M. Lissajous. Repertoire..., p. 41-42, 138. 
Material. — Two rostra with the alveolar part broken off. Preserva- 

tion satisfactory, the surface not damaged, slightly weathered, with 

traces of sessile organisms. 


Description. — External morphology. Rostra club-like, showing 
slight asymmetry of the apical part and slight compression which 
somewhat increases proximally. Near the alveolus the rostrum tapers, 
then widens out distally to 1/3 of distance from the apex. Lateral walls 
broader, the dorsal and ventral walls narrower. Lateral lines broad, 
stretching to maximum width of rostrum or to the apex. Dorsal furrow 
narrow, in one specimen relatively short, in the other one stretching 
to 1/2 of the rostrum. Apex rounded, slightly deviated from the axis to 
the dorsal side, occasionally mucronate. The alveolus occupies approx. 
1/4 length of the rostrum, the alveolar angle is about 20”. The dimensions 
of rostra are given in table 37. 


Table 37 
Dimensions of rostra of Rhopaloteuthis spissus (in mm) 
Maximum diameter Minimum diameter 
Z. Pal. UW. Length of rostrum > 
No. Bj. EW 2d d-s. | dv 
541 50.0 12.5 14.0 8.5 10.0 
542 30.0 8.0 10.0 5.5 6.5 
Remarks. — This species somewhat resembles Rh. bzoviensis, also 


Rh. 'sauvanausus, but differs from them in greater dimensions, rounded 
apex, narrower and longer dorsal furrow. 


Occurrence. — The Lower Oxfordian of Switzerland. In Poland — 
the same horizon of Balin (distr. Chrzanów). . 


Rhopaloteuthis gillieroni (Mayer, 1866) 
(tig. 26; pl. XXVI) 


1866. Belemnites Gillieroni Mayer; M. Ch. Mayer, Diagnoses.., p. 365. 

1888. Belemnites (Hibolites) peregrinus Schlippe; O. Schlippe, Die Fauna..., p. 194, 
pl. 5, fig. 4 a-c. 

1921. Rhopaloteuthis Gillieroni Mayer; A, Riche 8 F. Roman, La Montagne..., 
p. 168. 

1923. Rhopaloteuthis Gillieroni Mayer; M. Lissajous, Etude..., p. 47, pl. 1, fig. 9, 9a. 
fig. 9, 9a. 

1924. Rhopaloteuthis Gillieroni Mayer; F. Roman, Etudes.., p. 41. 

1925. Rhopaloteuthis Gillieroni Mayer; M. Lissajous, Rópertoire..., p. 92. 

1927. Rhopaloteuthis Gillieroni Mayer; M., Lissajous, Description.., p. 38, pl. 4, 
fig. 8-11. 

1953. Belemnites gillieroni Mayer; S. Z. Różycki, Górny dogger.., p. 326. 
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Material. — 30 rostra with the alveolar part broken off, also 
numerous fragments. Preservation not very good, the surface of rostra 
coarse and cracked. 

Description. — External morphology (pl. XXVI, fig. 1-5). Rostra of 
moderate size, irregularly, slantingly club-like in shape. Rostral length 
ranging from 19.5 to 35 mm, the lateral diameters measured at the end 


Fig. 26. — Rhopaloteuthis gillieroni (Mayer), adult rostrum cut through the plane 
of symmetry, showing three growth stages. 


of the dorsal furrow are 3.5 to 10 mm long. Proximally the rostra taper 
slightly, distally they gradually widen out to 1/3-1/4 of distance from 
the apex. The dorsal furrow short, proximally deep, shallowing towards 
the apex. Its length does not exceed 1/4 that of the rostrum. Lateral 
lines of varying length run along the side walls, stretching to the 
maximum width of the rostrum. Transverse section is quadrate across 
the proximal part, medially ovate, with longer lateral diameter, across 
the distal part ovate or circular. Ventral wall often depressed, the 
dorsal rounded. The apical part tapers rapidly to form a pointed apex 
which is often asymmetric, deviated to the dorsal side, sometimes 
rounded, with a mucro. Young rostra are slender, elongate, the older 
ones thicker and asymmetric. The table of measurements covers the 
rostra with a dorsal furrow which is indispensable in calculating the 
growth index. The dimensions of rostra are given in table 38. 

The distance between the end of the furrow and the apex, as well 
as the dimensions of both diameters increase with individual age. The 
growth index decreases with age from 4 to 2.3. 

Internal morphology (pl. XXVI, fig. 6-7). Minute growth lines, more 
distinct at certain spaces, are seen in thin longitudinal and transverse 
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Table 38 
Dimensions of rostra of Rhopaloteuthis gillieroni (in mm) 
| Diameter at end of furrow | pjstance from end of i 
ZoBal UW. | ga ER furrow to the apex Growth index 
No. BJ. - cza 
a b EEG 
546 4.8 5.0 19.0 4.0 
547 5.0 5.5 20.2 4.0 
548 5.6 5.0 17.0 3.0 
549 6.2 7.0 17.5 221 
550 6.8 6.8 24.2 3.0 
551 7.0 7.0 OR 2-1! 
552 7.0 7.0 21.0 3.0 
553 7.8 0 17.0 2 
554 8.0 8.0 18.5 2:3 
555 8.2 8.0 28.0 3.4 
556 8.2 8.2 21.0 2:5) 
557 8.5 8.8 26.2 3-1. 
558 8.6 8.0 25.0 2.9 
559 8.8 8.2 22.0 2.5 
560 9.8 8.6 23.0 2.3 
kJ able 89 
Characteristics of the ontogeny of Rhopaloteuthis gillieroni. 
Diameter of rostrum 
SDL SERŁO AETOY Characters of rostrum 
stages d-s d-v 
mm mm 
Strongly  elongated,  conical,  pointed; 
Nepionic 3.5-6.5 4.5-6.8 dorsal furrow narrow, short, deep; lateral 
lines as broad depressions; transverse 
section circular. 
Less elongated, somewhat thicker; dorsal 
furrow as in previous stage; lateral lines 
narrower, deeper;  transverse section 
Neanic 6.6-7.5 6.9-7.5  , laterally expanded, with ventral wall 
somewhat depressed; apical part short 
with asymmetric apex, deviated to the 
dorsal side. 
Strongly thickened; increase in thickness 
z and width greater than that in length; 
Ephebic- 7.6-10.0 7.6-9.0 transverse section, lateral lines and dorsal 
GAZ furrow unchanged; apical part short, 
thick, rounded, often mucronate. 
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sections. Proximally the apical line is, medially placed, distally it 
deviates towards the dorsal side. Changes in the shape of the various 
parts of rostrum may be observed in the transverse sections. Across the 
proximal part the section is quadrate in outline, with rounded corners, 
distally it becomes laterally elongated, the dorsal wall being gently 
convex, the ventral depressed. The distal part is ovate or subcircular in 
the transverse section. Beneath the dorsal furrow the growth lines are 
distinctly incised. Distally this incision disappears. Beneath the lateral 
lines the growth lines are slightly corrugated. 

Ontcgeny (fig. 26), — The youngest growth stages differ from the 
older in different shape, increase of thickness and width in comparison 
with length, and character of the apical part. Three growth stages — 
nepionic, neanic and ephebic-gerontic — may be distinguished. Their 
characteristics are given in table 39. 

Variability. — Rostra of this species, of approximately the same 
individual age, are subject to distinct variations, expressed in certain 
oscillations of dimensions of the lateral and dorso-ventral diameters in 
relation to length, by a different outline of the transverse section, and 
by the apex being either pointed or rounded. Some rostra do not show 
any depression of the ventral wall; the apex may be perfectly circular 
or slightly pointed. 

Remarks. — The Polish specimens agree with those described by 
Mayer (1886). The specimens at Mayer's disposal were from the Callovian 
of Switzerland. Roman (Riche 6z Roman, 1921, p. 168; 1924, p. 41) 
characterizes this species as being subject to strong variations; in his 
opinion, the more elongate and slender specimens are more strongly 
depressed and, vice versa, the shorter, thicker ones, do not display 
strong depression. Mayer (1866) regarded the furrow to be ventral, the 
present writer agrees, however, with Roman (1. c.) that the furrow is 
placed dorsally. 

Occurrence. — The Bathonian and Callovian of Germany, France, 
Switzerland. In Poland — the Bathonian of Trzebionka (distr. Chrza- 
nów) and the Lower Callovian of Ogrodzieniec (distr. Zawiercie). 


Genus Pseudobelus Blainville, 1827 


Pseudobelus coquandus (d' Orbigny, 1842) 
(pl. IV, fig. 1-5) 


1842, Belemnites Coquandus d'Orbigny; A. d'Orbigny, Paleontologie.., p. 130, 
pe 217 fig ULG. 

1871. Belemnites Coquandus dOrbigny; E. Dumortier, Sur quelques gisements..., 
p. 23, pl. 2, fig 25, 26, non fig, 21-24. 

1920. Hibolites coguandus dOrbigny; E. v. Biilow-Trummer, Fossilium Catalogus, 
plz 
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1922. Pseudobelus Coquandus d'Orbigny; A. Naef, Die fossilen Tintenfische, 
. 258. 

1925. Ekobtakh Coquandus d'Orbigny; M. Lissaj0us, Repertoire.., p. 75. 

1958. Pseudobelus coquandi dOrbigny; S. Z. Różycki, Górny dogger.., p. 325. 

Material. — 16 rostra with considerable proximal parts broken off; 
also several smaller fragments; phragmocones unknown. 

Description. — External morphology (pl. IV, fig 1-3). Rostra of rather 
small size, club-like or obliquely club-like in shape. Some of them more 
or less expanded at 1/5 distance from the apex, proximally tapering, 
most frequently rather strongly compressed. Rostrum walls smooth, 
rounded or with rounded edges. Dorsal wall narrower, the ventral 
expanded. Distinct double lateral lines run along the side walls, 
stretching nearly to the apex, or disappearing at maximum rostral width. 
These lines are somewhat nearer to the dorsal side, distally they curve 
in the dorsal direction following the outline of the rostrum. Transverse 
section ovate, with longer dorso-ventral diameter, subquadrate or 
pyriform with broader ventral wall. Apical part more or less short, 
asymmetric, deviating from the rostral axis towards the dorsal side. The 
apex provided with a mucro, sometimes as an elongated spine, or as 
a wart. No dorsal or ventral furrows. The dimensions of rostra are 
given in table 40. 


Table 40 
Dimensions of rostra of Pseudobelus coquandus (in mm) 
Maximum diameter 
Z. Pal. UW. : Compression index 
No. Bj. d-s d-v baza 
a b 
747 2.6 2.8 11 
748 2.0 2.2 IĘg! 
749 2.0 2:2 igi 
750 3.0 4.0 1,3 
751 | 3.0 4.2 1.4 
752 3.6 4.6 U53 
753 4.0 4.5 1 
754 sul 4.5 1-2 
755 3:0 4.8 112 
756 3.5 4.5 1-3 
757 4.0 5.0 UZ 
758 j 3.8 5.0 123 
759 3.5 5.0 3 
760 4.1 5.4 12 
761 4.2 5.8 1.3 
762 6.5 7.0 12 


The compression index, illustrating the greater dorsal diameter ratio 
to the smaller ventral diameter ratio, increases with age, hence the older 
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specimens are more depressed than the younger. Certain deviations in 
the correlation of compression with individual age are due to individual 
variations. 

Internal morphology (pl. IV, fig. 4-5), Numerous minute growth 
lines, more distinct in certain spaces, are observable in thin longitudinal 
and transverse sections. The apical line is thick, conspicuous, situated 
in the rostral axis. Medially the growth lines are parallel and symmetrical 
in relation to the apical line. The more outer growth lines have an 
asymmetric course, the ventral differing from the dorsal. This asymmetry 
which is most distinct in the distal part of rostrum, has most likely 
been caused by the differences in rate of growth between the ventral 
and dorsal parts. On the ventral side the growth layers are more strongly 
curved exteriorly, resulting in a slight deviation of the apex into an 
opposite direction. The curves of the growth layers, observable in 
transverse sections beneath the course of the lateral lines, are stronger 
in the outer parts of the rostrum. On the lateral sides these layers are 
densely arranged, while ventrally and dorsally they are widely spaced. 


Table 41 
Characteristics of the ontogeny of Pseudobelus coquandus 


Maximum diameter 
Growth stages d-s d-v Characters of rostrum 


mm mm 


Elongated, slender, maximum width at 
midlength or just behind it; lateral lines 
median in the proximal part, but behind 
the maximum width curving in the dorsal 
Nepionic 2.0-3.5 2.2-4.5 direction similary as the rostrum; trans- 
verse section circular or ovate, with 
longer dorso-ventral diameter; apical part 
more or less elongated, provided with an 
elongated mucro. 


Less slender, thicker; lateral lines more 
strongly incised; transverse section ovate 
or pyriform, with broader ventral wall, 
Neanic 3.6-4.5 4.6-5.5 along the course of the lateral lines 
strongly constricted; apical part relati- 
vely shorter, thicker, apex often bearing 
a mucronate warft. 


Short, thick, with stronger asymmetry 
of the apex; lateral lines somewhat less 
Ephebic- incised; transverse section subquadrate 
? 4.6-6.5 5.6-7.5 ; ę RA Rd th 
gerontic with faintly indicated incisions at e 
lateral lines; the apical part short, bearing 


a small mucronate wart. 


202 HALINA PUGACZEWSKA 


The outline of the transverse section is not uniform over the whole 
of the rostral length; across the proximal part it may be ovate, pyriform 
or circular, medially subquadrate, distally most commonly either ovate 
or circular. 

Ontogeny. — Rostral shape, transverse section and the apical part 
change in the ontogeny. On these changes three main growth stages may 
be distinguished: nepionic, neanic and ephebic-gerontic. Their charac- 
teristics are given in table 41. 

Variability. — In specimens of Pseudobelus coquandus (d'Orbigny) 
of approximately the same individual age, certain variatlions affect the 
apical part which may either be elongated and more slender or shorter 
and thicker, provided with a mucro in the form of a spine or of a wart. 

Remarks. — The Polish specimens agree with the description and 
figures of forms from France (d'Orbigny, 1842, p. 130, pl. 21, fig. 11-18). 
AII the younger authors agree in the assignment of this species to the 
genus Pseudobelus. The present writer thinks that it may reasonably be 
referred to the subfamily Duvaliinae on such specific characters as 
rostral asymmetry, the varying shape of transverse section (ovate or 
irregularly pyriform and quadrate), the presence of mucro, and the 
deviation of the apex from the axis. 

Occurrence. — The Callovian and Oxfordian of Germany, France, 
Switzerland, Algeria. In Poland — the Callovian and Lower Oxfordian of 
the vicinity of Ogrodzieniec (distr. Zawiercie), Regulice, Racławice (distr. 
Krzeszowice) and Balin (distr. Chrzanów). 

Palaeozoological Laboratory 


of the Warsaw University 
Warszawa, October 1960 
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BELEMNITY Z JURY POLSKI 
Streszczenie 
WSTĘP 


W pracy niniejszej zostały przeprowadzone badania nad belemnitami ze 
środkowej i górnej jury pasma krakowsko-częstochowskiego oraz płn.-wschodniego 
obrzeżenia Gór Świętokrzyskich. Materiał do badań został zebrany przez autorkę 
w latach 1954-58, a także wykorzystano zbiory Dra E. Panowa. 

Zgromadzony materiał obejmuje dziesiątki tysięcy okazów, lecz jest mało 
zróżnicowany pod względem gatunkowym. Najbogatsze zbiory pochodzą ze śŚrod- 
kowego i górnego keloweju i z niższych poziomów oksfordu jury krakowsko-czę- 
stochowskiej. 

Dotychczasowe dane o belemnitach z jury Polski są bardzo ograniczone. 
Pierwsze opisy znajdują się w pracy Altha (1875), Puscha (1830-37), Bronna 
(1851-52), Zeuschnera (1859, 1864, 1869), Neumayra (1871, 1873). Różycki (1953) 
daje listę 18 gatunków z jury krakowsko-częstochowskiej. 

Autorka opisała 29 gatunków, należących do 12 rodzajów i 4 podrodzin, 
w tym 1 gatunek nowy — Belemnopsis semiarcuatus n. sp. 


CHARAKTERYSTYKA UTWORÓW JURAJSKICH PASMA KRAKOWSKO- 
CZĘSTOCHOWSKIEGO I PŁN.-WSCHODNIEGO OBRZEŻENIA GÓR ŚWIĘTOKRZYSKICH 

W jurze krakowsko-częstochowskiej można wyróżnić, według Różyckiego 
(1953), dwa regiony: 1) północny, o wyrównanym urzeźbieniu podłoża i pewnej 
stałości typu petrograficznego osadów, oraz 2) południowy, o bardziej urozmaico- 
nym urzeźbieniu, nie wykazującym stałości typu petrograficznego. 

W regionie północnym baton jest reprezentowany przez ciemnoszare iły ze 
sferosyderytami, oraz brunatne, piaszczyste gliny z oolitami. Kelowej reprezentują 
wapienie brunatne, margle glaukonitowe; w górnych poziomach keloweju wy- 
stępuje warstwa bulasta, a nad nią — stromatolitowa. Dywez charakteryzują margle 
i wapienie margliste; niekiedy dywezu brak i występuje luka stratygraficzna. 
Górny poziom newizu stanowią wapienie margliste okruchowe, przykryte wa- 
pieniami płytowymi, które dominują w argowie. 

W regionie południowym częste są ślady rozmycia, luki stratygraficzne, brak 
warstwy bulastej i stromatolitowej, a nawet oolitu. Częste są tu natomiast iły 
rudonośne, a także w różnych poziomach osady detrytyczne. Margle różowe i szaro- 


-oliwkowe pojawiają się w górnym dywezie, a nad nimi znana z Ogrodzieńca 
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(pow. zawierciański) warstwa stromatolitowa, wyjątkowo tu reprezentowana. 
Newiz charakteryzują osady marglisto-łupkowe, leżące na przemian ze scyfio- 
wymi. Wapienie płytowe i w tym regionie mależą do argowu (fig. 1, 2). 

Na płn.-wschodnim obrzeżeniu Gór Świętokrzyskich osady jurajskie są 
odmienne od osadów w pasmie krakowsko-częstochowskim. W bajosie tworzą 
się osady ilasto-łupkowe, czarne, pirytowe, świadczące o niesłębokim i źle prze- 
wietrzanym morzu (Pożaryski, 1953), W keloweju następuje zmiana osadu z terry- 
genicznego na zoogeniczny i chemiczny. Fauna składa się głównie z głowonogów, 
ramienionogów, małżów i szkarłupni. Częste są osady piasków białych, żółtych, 
żelazistych, niekiedy z wkładkami spongiolitów, a także wapienie piaszczyste 
i krynoidowe. Osady te odpowiadają morzu otwartemu. Wyższe poziomy jurajskie 
charakteryzuje facja scyfiowo-krzemienista, wyżej zaś — oolitowa. W oksfordzie, 
obok poziomu kordatowego, wykształconego w postaci wapieni marglistych, po- 
jawiają się utwory rafowe składające się głównie z gąbek. W rauraku panuje 
facja rafowa z koralami i stromatoporami. Częste są wapienie poprzerastane 
krzemieniami. Astart reprezentują wapienie drobnopylaste i facja oolitowa. 
W  kimerydzie wzrasta dolomityzacja osadów, w górnych poziomach zanikają 
oolity, częste sa margle ilaste z ławicami ostryg i terebratul. Najwyższych po- 
ziomów jury brak (fig. 3). 


MATERIAŁ 


Z batońskich iłów rudonośnych zebrano ponad 500 okazów Megateuthis gi- 
ganteus (Schlotheim) w Kamienicy Polskiej, ponad 200 okazów Hibolites beyrichi 
(Oppel) w Łęczycy, 50 okazów Hibolites wiirttembergicus (Oppel) w Trzebionce, 
oraz po kilka do kilkudziesięciu okazów Belemnopsis fusiformis (Parkinson), 
B, subhastatus (Zieten), B. latesulcatus (d'Orbigny), B. parallelus parallelus (Phil- 
lips), Rhopaloteuthis gillieroni (Mayer), Gastrobelus ventroplanus (Voltz), Brachy- 
belus brevifjormis (Voltz), Rhabdobelus exilis (dOrbigny) i Rh. parvus (Ilartmann). 
Belemnitom towarzyszą wszędzie amonity, brachiopody, ślimaki, małże oraz w ma- 
łych ilościach jeżowce i człony liliowców. 

Najwięcej materiału zebrano z keloweju, gdyż około 10 tysięcy okazów. 
Przeważają takie gatunki, jak Hibolites hastatus (Blainville), Belemnopsis late- 
sulcatus, B. subhastatus, B. canaliculatus (Schlotheim) oraz rzadziej spotykane, 
jak B. parallelus germanicus (Roemer), (ok. 30 okazów), czy Hastites privatensis 
(Mayer), (10 okazów). W górnym keloweju występują Hibolites girardoti (Loriol) 
i Belemmopsis semiarcuatus n. sp. Najlepiej zachowane rostra pochodzą z iłów 
ornatowych Regulic i z warstw glaukonitowych okolic Ogrodzieńca. Kamienio- 
łom we Wrzosowej, przepełniony fauną głowonogów (fig. 4), dostarczył około 
4 tysięcy okazów, należących do gatunków znanych z innych miejsc. Niewielka 
jednak ilość materiału nadawała się do szczególowych badań, gdyż większość 
była przeżarta tlenkami żelaza, pokruszona i zniszczona. W osadach ilastych ke- 
loweju zostały zebrane okazy Rhopaloteuthis bzoviensis (Zeuschner) i Rh. majeri 
(Alth), (ok. 100 okazów w Regulicach, Ogrodzieńcu i Balinie), oraz około 30 
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rostrów Duvalia disputabilis (Neumayr) i 2 rostra Rh. spissus (Gillieron) w Ba- 
linie. Około 15 rostrów Dicoelites meyrati (Ooster) i 2 rostra Rh. sauvanausus 
(d'Orbigny) znaleziono w Wyszmontowie (pow. opatowski). Zbite krystaliczne wa- 
pienie z Woli Morawickiej (pow. kielecki) są bardzo ubogie w belemnity. Zebrano 
stamtąd 3 rostra Rh. argovianus (Mayer) oraz kilka innych, znanych z jury 
krakowsko-częstochowskiej. Wyższe poziomy oksfordu są ubogie w belemnity; 


spotyka się czasem znane już gatunki. 


METODY BADAŃ I TERMINOLOGIA 


Przy opisie gatunków i badaniach nad ontogenezą brano pod uwagę nastę- 
pujące cechy: kształt rostrum, jego długość, szerokość i grubość; wykształcenie 
odcinka końcowego; bruzdy alweolarne (wentralną i dorsalną), z uwzględnieniem 


ich długości, charakteru brzegów, głębokości i stopnia spłaszczenia końcowego; 


bruzdy apikalne; linie boczne; kąt alweoli i jej głębokość; linię apikalną; prze- 
krój poprzeczny; wskaźniki wzrostu i wskaźniki spłaszczenia. Ostatnie dwa ter- 
miny — wskaźniki wzrostu i spłaszczenią — zostały wprowadzone przez autorkę 
w badaniach nad belemnitami po raz pierwszy, pozostałe zaczerpnięto z Krim- 
holza (1960). 

Pomiary wykonywano suwmiarką i podawano ich wartość w milimetrach 


z dokładnością do 0,1 mm. Mierzono najmniejszą i największą szerokość rostrów : 


(© d-s) oraz najmniejszą i największą grubość (© d-v). Przy badaniach ontoge- 
netycznych opierano się na zewnętrznych obserwacjach okazów różnej wielkości 
oraz na analizie szlifów cienkich. Prócz nich, zastosowano w pewnych przy- 
padkach metodę odcisków powierzchni rostrów na błonkach filmowych. Powierz- 
chnię naszlifowanego uprzednio rostrum traktowano z lekka kwasem Ssolayrm 
w celu nadtrawienia powierzchni i uwydatnienia warstewek przyrostowych. 
Błonkę filmową polewano acetonem i przykładano do opłukanej wodą powierzchni 
(nadtrawionej) przekroju, silnie przy tym uciskając. Rozpulchniona błonka wnika 
w zagłębienia powierzchni rostrum, oddając jego strukturę ze wszelkimi szczegółami. 
Błonki umieszczano pomiędzy szkiełkami, oklejano dookoła plastrem i fotografo- 
wano jak zwykłe szlify. Przy fotografowaniu całych okazów pokrywano ich po- 
wierzchnię chlorkiem amonu. Sposób badania wymienionych cech i terminologia, 
jaką się posłużono w opisach gatunków, wyjaśniają podane schematy (fig. 5-11). 


ZMIANY ONTOGENETYCZNE 


w badaniach ontogenetycznych nad belemnitami jurajskimi wyróżniono 
5 stadią wzrostowe: nepioniczne, neaniczne i efebiczno-gerontyczne, opierając się 
na zmianie takich cech, jak kształt rostrum, jego przekrój poprzeczny i podłużny, 
bruzdy na powierzchni rostrum, w niektórych przypadkach głębokość alweoli 
i jej kąt, wskaźniki wzrostu i niekiedy wskaźniki spłaszczenia. Należy zaznaczyć, 
że nie można dać wspólnej charakterystyki tych stadiów dla wszystkich gatunków, 
niekiedy bowiem stadia wzrostu mają podobny przebieg; w większości przypadków 
należy je rozpatrywać indywidualnie. 
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PRZEŻYCIOWE ZNIEKSZTAŁCENIA ROSTRÓW 


Najczęściej spotyka się anormalne zgrubienia rostrów w różnych ich częściach, 
guzowate narośla, wygięcia kolankowe, skręcenia osi, rozdwojenie końca, mniej 
lub bardziej silne zgniecenia. Kabanow (1959) wysuwa przypuszczenie, że za życia 
zwierzęcia rostra belemnitów były elastyczne i przypominały składem chrząstkę. 
Autorka pracy nie zgadza się z Kabanowem, wysuwając odpowiednie przeciw- 
argumenty. 


ZNISZCZENIA ROSTRÓW 


Częste są przypadki zniszczeń rostrów przez organizmy żerujące na dnie. 
Powierzchnie rostrów pokryte są licznymi drobnymi, całobrzegimi otworkami, 
które mogą mieć zarys okrągły lub wydłużony, a także kanalikami drążącymi 
w głąb rostrum. Zniszczenia te spowodowane zostały prawdopodobnie przez Anne- 
lida z grupy Polychaeta. Często spotyka się organizmy osiadłe na rostrach, 
są to serpule, a także otwornice (Serpula limax, Bullopora rostrata). 


ROZPRZESTRZENIENIE GEOGRAFICZNE BELEMMITÓW 


Niektóre gatunki opisane z Polski mają bardzo szerokie rozprzestrzenienie 
geograficzne, inne mają ograniczony zasięg występowania; np. Hibolites girardoti 
(Loriol) znany jest jedynie z Francji, Szwajcarii i Polski. W Polsce występuje 
kilka gatunków endemicznych, np. Rhopaloteuthis majeri (Alth), Duvalia disputa- 
bilis (Neumayr), Dicoelites waageni (Neumayr) i nowy gatunek Belemnopsis semiar- 
cuatus. Podczas wielkiej transgresji środkowo-jurajskiej morze zalało tereny 
środkowej i zachodniej Europy, wskutek czego fauna belemnitowa tych regionów 
swobodnie przemieszczała się i mieszała. Po wkroczeniu morza na wschodnie i po- 
łudniowe tereny nastąpiła swobodna cyrkulacja i przewędrowywanie fauny na 
mowo zdobyte przez morze obszary. Niektóre gatunki właściwe faunie alpejskiej 
czy borealnej mogły przeniknąć wówczas na tereny poprzednio oddzielone bariera- 
mi lądowymi. Do gatunków alpejskich znanych w Polsce należy Dicoelites 


meyrati (Ooster), (por. tabela 1). 


KLUCZ ANALITYCZNY OPISANYCH BELEMNITIDAE 


I. Rostrum stożkowate, bruzd alweolarnych brak, często występują bruzdy apikal- 

ne mniej lub bardziej wyraźne, czasem występują pojedyncze linie boczne ........ 

NESCRZ ROAMTIEGOWI LM EJ Ó: podrodzina Passaloteuthinae 

A. Rostrum krótkie, o tępym końcu 

1. Brak bruzd apikalnych i alweolarnych, linie boczne występują, ścianka 

wentralna spłaszczona . . "2227 modzeji Gastrobelus 

a) Linie boczne zbliżone do ERO ścianki rostrum w jego części 
proksymalnejj, poniżej biegną po środku ścianek 

- G. ventroplanus (Voltz); pl. V, fig. 1-6. 

żę Gząsemi węsebhie Akajod bruzda po stronie wentralnej, linii bocz- 

nych brak, ścianka wentralna nie spłaszczona, rodzaj Dactyloteuthis 
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a) Ścianki boczne wąskie, często z szerokim wgłębieniem po środku 
D. irregularis (Schlotheim); pl. VI, fig. 4. 


B. ROsÓma krotce! (e lm końcu, bez bruzd apikalnych 


JE 


Alweola głęboka, przekrój poprzeczny czworokątny, rodzaj Brachybelus 
a) Ścianki boczne szerokie, koniec asymetryczny 
B. breviformis Woltz); KI. IV, fig. 12. 


C. Rostrum mniej lub bardziej wydłużone, z bruzdami apikalnymi 


LIE 


i 


Alweola głęboka, przekrój poprzeczny owalny, rodzaj Megateuthis 
a) 2 pary bruzd apikalnych: dorso- i wentrolateralne, oraz pojedyncza 

bruzda wentralna, rzadziej dorsalna 
M. giganteus (Schloteim); fig. 12; pl. VII-VIII. 


Rostrum maczugowate, bruzd apikalnych brak, niekiedy występuje słaba 
bruzda wentralna, istnieją podwójne linie boczne, przekrój poprzeczny czworo- 
kątny, rostrum symetryczne, nie spłaszczone bocznie, podrodzina Hastitinae 


il: 


5) 


Ł. 


Rostrum średnich rozmiarów, linie boczne słabo zagłębione, rodzaj Hastites 
a) Przekrój poprzeczny w części proksymalnej czworokątny, w środkowej 


i końcowej okrągły . . . . . . H. priwatensis (Mayer); .pl. III. 
Rostrum krótkie, linie boczne silnie zagłębione, przekrój poprzeczny 
czworokątny . . . .  .  . rodzaj Rhabdobelus 
a) Rostrum zgrubiałe, RE bone Jeża po win A 6 

. R. parvus (Hartmann); IV, fig. 9- 11. 
b) Ró a. wydłużone, linie boczne leżą ai PR" dorsal- 
NEJ a 2 0 aa a, „AR ieCiIiS. (dAOrDiSNY):DLIVRLISRS 


III. Rostrum skośnie maczugowate, asymetryczne, spłaszczone bocznie, średnich 
rozmiarów, wyraźna bruzda dorsalna przy brzegu alweolarnym, linie boczne 
podwójne, koniec tępy lub zaostrzony, często mukronowaty 


ję 


podrodzina  Duvaliinae 


Koniec tępy, spłaszczenie boczne mniej lub bardziej silne, przekrój poprzecz- 


ny owalny lub nieregularny  . j "02 ProdzawiDUDaca 
a) Ścianki boczne równoległe, SEE) HoBfzecźiĘ owalny, o dłuższej śred- 


nicy dorso-wentralnej .  . D. disputabilis (Neumayr); fig. 25, pl. XXV. 


Koniec mniej lub bardziej zaostrzony, spłaszczenie boczne słabe, przekrój 


poprzeczny okrągły, owalny lub nieregularny . . rodzaj Rhopaloteuthis 
A. Rostrum zgrubiałe, alweola głęboka, koniec mniej lub bardziej za- 


okrąglony. 
a) Bruzda długa, szeroka, ścianka wentralna zaokrąglona, R. majerż (Alth). 
b) Bruzda niezbyt długa, wąska, ścianka wentralna zaokrąglona . 

. R. spissus (Gillieron); pl. IV, fig. 6- 7. 
(e) Bida EroiEz aroka ścianka wentralna spłaszczona . 

5 R. gillieron, (Mayer); fig. 26, pl. "XXVI. 
sA M nie UMA alweola nie głęboka, koniec mniej lub bardziej 
ostry. 

a) Bruzda niezbyt wąska, nie sięga do połowy długości rostrum, alweola 
płytka «07 ONWEZĘ” AK TOTEPZONCZE BAZ R. bzoviensis (Zeuchner). 
b) Bruzda wąska, sięga do połowy długości rostrum, alweola płytka 

„A SPGUAPĘN AZRZÓ +. R. argovianus (Mayer); pl. VI, fig. 1-3. 
c) Bruzda niezbyt wąska, sięga do połowy długości rostrum, alweola 

niezbyt płytka. . . . R. sauvanausus (dOrbigny); pl. VI, fig. 1-9. 


3. Rostrum silnie zgrubiałe w części dystalnej, znacznie spłaszczone bocznie 


rodzaj Pseudobelus 
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a) Koniec mukronowaty, asymetryczny 
P. coquandus (dOrbigny); pl. VI, fig. 1-5. 


IV. Rostrum cylindryczne, wrzecionowate lub stożkowe, bez bruzd apikalnych, 
z bruzdami alweolarnymi, linie boczne słabo rozwinięte lub brak : 
; podrodzina AGA WE 
1 Rodu SAMdEYCZIE. a zczono doo swenisa lnie. bruzda wentralna długa, 
sięga prawie do końca, linie boczne słabo zaznaczone, rodzaj Belemnopsis 
A. Rostrum średnich rozmiarów, silnie spłaszczone dorso-wentralnie, ścianki 
równoległe. 
a) Bruzda wentralna szeroka, B. canaliculatus (Schlotheim); fig. 13, pl. IX. 
b) Bruzda wentralna wąska 
B. parallelus germanicus (Romer); fig. 17, pl. XIV. 
B. Rostrum wydłużone, ścianki boczne w części proksymalnej zbliżone do 
siebie. 
a) Bruzda wentralna szeroka i długa, przekrój poprzeczny silnie spłaszczo- 
ly dorso-wentralnie 
B. latesulcatus (d'Orbigny); fig. 14; pl. XI; XII; fig. 1; XIII, fig. 8-9. 
Bruzda wentralna wąska i długa, przekrój poprzeczny spłaszczony 
dorso-wentralnie, B. parallelus parallelus (Phillips); fig. 16, pl V, fig, 7. 
c) Bruzda długa, średniej szerokości, spłaszczenie dorso-wentralne nie- 
zbyt duże . . NONE EEUSUCOZMIERIEARENSOWEP POLI EŚ 
Bruzda długa, średniej szerokości, w części proksymalnej rostrum 
słabo spłaszczone bocznie, w części tylnej słabo spłaszczone dorso- 
wentralnie 
B. subhastatus (Zieten); fig. 15; pl. XII, fig. 2; pl. XIII, fig. 1-7. 
C. Rostrum niewielkich rozmiarów, ścianka wentralna łukowato wygięta 
TA Z WAGŻAŃĆ :: B. semiarcuatus n. isp.; fig. 18-19, pl. XV. 
2. Rostrum wrzecionowate, bruzda wentralna krótka, linie boczne wyraźne, 
przekrój poprzeczny okrągły lub owalny . . . . .  . rodzaj Hibolites 
A. Rostrum z bruzdą wentralną, rozszerzającą się przy końcu przebiegu; 
przekrój poprzeczny w części proksymalnej spłaszczony bocznie, w części 
tylnej — dorso-wentralnie. 
a) Rostrum dużych rozmiarów, rozszerzone mniej lub bardziej w odle- 
głości ok, 1/4 od końca, bruzda wentralna szeroka „sięga poniżej poło- 
wy rostrum . . . . . H. hastatus (Blainville); pl. XVI-XVIII. 
b) Rostrum dużych rozmiarów, smukłe, silnie wydłużone, słabo rozszerzo- 
me w połowie długości, bruzda wąska , 
H. beyrichi (Oppel); fig. 21-22; pl. XX; XXI, fig. 1-4. 
c) Rostrum średnich rozmiarów, silnie rozszerzone w pobliżu końca, 
bruzda długa i szeroka, H. semihastatus (Blainville); fig. 20, pl. XIX. 
B. Rostrum z bruzdą wentralną zwężającą się przy końcu przebiegu, prze- 
krój poprzeczny w części proksymalnej mniej lub bardziej okrągły. 
a) Rostrum dużych rozmiarów, słabo rozszerzone w połowie długości 
£ .H. girardoti (Loriol); pl. XXIII. 
b) Bósdua EAT) rozmiarów, rozszerzone w pobliżu końca . 
IEEE .H. wiirttembergicus (Oppel); fig. 23; pl. XXI, fig. 5; XXII, 
3. Rostrum stożkowate, wydłużone, spłaszczone bocznie, dwie bruzdy alweolar- 
ne 0 RONA TAZPEPENEWC a: rodzaj Dicoelites 
a) Koniec ostry odchylony od osi, D. RO (Ooster); fig. 24, pl. XXIV 
b) Koniec słabo zaostrzony, nie odchyla się od osi 
D. waageni (Neumayr); pl. VI, fig. 5-6. 


b 


RZ 


a 


= 


212 HALINA PUGACZEWSKA 


CHARAKTERYSTYKA GATUNKÓW 


Hastites privatensis (Mayer, 1866) 
(pl. III) 


Rostra kształtu wrzecionowatego o największym rozszerzeniu w odległości 
ok. 1/8 od końca. Odcinek końcowy krótki, mniej lub bardziej ostro zakończony, 
czasem z, lekka zaokrąglony, z mukronem. Linie boczne podwójne, sięgające do. 
końca rostrum. Przekrój poprzeczny zaokrąglony lub czworokątny. Bruzd alweolar- 
nych czy apikalnych brak. Największe średnice d-s wahają się w granicach 
7,0-11,4 mm, największe średnice d-s — 7,0-12,4 mm. 

Gatunek ten znany jest z keloweju i oksfordu Niemiec i Francji. W Polsce 


został znaleziony w górnym keloweju Balina (pow. chrzanowski). 


Rhabdobelus parvus (Hartmann, in Quenstedt, 1858) 
(pl. IV, fig. 9-11) 


Rostra niewielkich rozmiarów, kształtu nieregularnego, nieco rozszerzone 
w końcowej części. Odcinek końcowy krótki, asymetryczny, odchylony od osi ku 
stronie dorsalnej. Ścianki boczne nieco szersze, niż wentralna i dorsalna, i łączą 
się z nimi pod kątem prostym. Przekrój poprzeczny 'czworokątny. Linie boczne 
głębokie, czasem podwójne. Na końcu widoczna mała brodawka mukronowata. 
Gatunek ten znany jest z liasu górnego Niemiec. W Polsce był znaleziony 


w batonie Trzebionki (pow. chrzanowski), 


Rhabdobelus exilis (dOrbigny, 1842) 
PEAVMisn:8) 


Rostrum niewielkich rozmiarów, silnie wydłużone, o ostrym końcu. Przekrój 
poprzeczny gruszkowaty, o szerszej ściance wentralnej. Linie boczne leżą wzdłuż 
płaszczyzn dorso-lateralnych; są one głęboko wcięte, pojedyncze w części pro- 
ksymalnej, podwójne, szerokie w części dystalnej. Linie te silnie zbliżają się do 
siebie przy brzegu dorsalnym rostrum, wskutek czego ścianka dorsalna jest bardzo 
wąska, wentralna zaś szeroka. Po stronie wentralnej i dorsalnej widoczne są 
bardzo delikatne bruzdki. 

Gatunek ten występuje w górnym liasie i batonie Niemiec, Francji, Szwaj- 
carii Związku Radzieckiego i krajów azjatyckich. W Polsce znany jest z liasu pod- 
halańskiego (Siemiradzki, 1923) oraz z batonu Trzebionki (oow. chrzanowski). 


Gastrobelus ventroplanus (Voltz, 1830) 
(pl. V, fig. 1-6) 


Rostra niewielkich rozmiarów, o wąskiej części proksymainej, rozszerzające 
się ku tyłowi najbardziej w odległości ok. 1/8 od końca, lekko maczugowate. 
Ścianka ventralna płaska, szersza niż dorsalna. Linie boczne zbliżone ku stronie 
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wentralnej, w części proksymalnej zaś leżą tuż za rozszerzonym występem kra- 
wędzi wentralnej. W części środkowej rostrum linie te leżą centralnie. Odcinek 
końcowy krótki, nabrzmiały, ostry lub słabo zaokrąglony. Przekrój poprzeczny 
silnie spłaszczony, o zarysie czworokątnym w części proksymalnej, zmienia się na 
owalny w części środkowej i na okrągły — w końcowej. Bruzd apikalnych czy 
alweolarnych brak. Największa średnica d-s waha się od 3,0 do 8,5 mm, zaś d-v — 
od 2,6 do 7,4 mm. 

Gatunek ten znany jest z górnego liasu i dolnego keloweju Niemiec i Fran- 
cji. W Polsce znaleziony był w batonie i dolnym keloweju Trzebionki (pow. chrza- 
nowski), Błeszna, Wrzosowej (pow. częstochowski), Ogrodzieńca i Włodowic (pow. 


zawierciański). 


Dactyloteuthis trregularis (Schlotheim, 1820) 
(pl. VI, fig. 4) 


Rostra kształtu nieregularnego stożka. Komiec tępy, ze słabym mukronem, 
odchylony od osi ku stronie wentralnej. Ścianka wentralna węższa, wypukła, 
dorsalna szersza i spłaszczona w części proksymalnej. Ścianki boczne wąskie, 
płaskie, szerokości 4 mm w części proksymalnej. Ścianki te w kierunku tylnym 
zbliżają się nieco ku sobie przy brzegu wentralnym. Alweola zajmuje ok. 2/3 
długości rostrum. Rostrum jest nieco spłaszczone dorso-wentralnie na całej długo- 
ści. Bruzd brak. 

Gatunek ten znany jest z liasu i dolnego dogseru Niemiec, Francji, Anglii 
i Związku Radzieckiego, oraz z liasu Szwajcarii. W Polsce został znaleziony 
w liasie Tatr (Siemiradzki, 1923) i w dolnym keloweju Ogrodzieńca (pow. za- 


wierciański). 


Megateuthis giganteus (Schlotheim, 1820) 
(fig. 12; pl. VII-VIII) 


Rostra krótkostożkowate u okazów nepionicznych, natomiast silnie wydłużone 
(do 20 mm) wysmukłe, o wąskim kądie otwarcia u okazów starszych. Bruzd 
alweolarnych brak, bruzdy apikalne dobrze widoczne — ? pary: dłuższe dorso-: 
lateralne, krótsze wentro-lateralne, czasem występuje jeszcze bruzda apikalna pó 
wentralnej i dorsalnej stronie. Przekrój poprzeczny owalny lub gruszkowaty, 
o dłuższej średnicy dorso-wentralnej. W stadium nepionicznym przekrój ma zarys 
gruszkowaty, o szerszej ściance wentralnej; w stadium neanicznym obie ścianki 
są jednakowo szerokie, przekrój ma zarys owalny; w stadium efebiczno-geron- 
tycznym przekrój jest znów gruszkowaty, o szerszej ściance dorsalnej. Na szlifie 
podłużnym widoczna jest bezstrukturalna, pofałdowana masa, leżąca w linii api- 
kalnej rostrum. Utwór ten przypomina tzw. epirostrum, znane u belemnitów lia- 
sowych. Alweola głęboka, u najmłodszych okazów zajmuje 1/8 długości rostrum, 
u dorosłych głębokość jej wzrasta do ok. 1/5. Kąt alweolarny w kierunku dorso- 
-wentralnym wynosi 23-28, w kierunku bocznym 18-24". 
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Gatunek ten występuje w batonie Niemiec, Francji, Anglii, Szwajcarii 
i Związku Radzieckiego. W Polsce został znaleziony również w batonie Kamienicy 
Polskiej (pow. częstochowski), Rudnikach, Blanowicach (pow. zawierciański), 


w Łęczycy (pow. kutnowski) i in. 


Brachybelus breviformis (Voltz, 1830) 
(pl. IV, fig. 12) 


Rostrum stożkowate, krótkie, ostro zakończone. Przekrój poprzeczny zbliżony 
do kwadratowego. Ścianki boczne szersze, płaskie, dorsalna i wentralna węższe, 
również płaskie. Bruzd na rostrum brak. 

Gatunek ten występuje w dolnych poziomach jury brunatnej i najwyż- 
szym liasie Niemiec, Francji, Anglii Związku Radzieckiego i krajów azjatyckich. 
W Polsce został znaleziony w batonie Trzebionki (pow. chrzanowski). 


Belemnopsis canaliculatus (Schlotheim, 1820) 
(OSPEL APISAES) 


Rostra kształtu cylindrycznego, średnich rozmiarów, silnie spłaszczone dorso- 
-wentralnie. Bruzda wentralna szeroka, długa, ostrokanciasta. Linie boczne słabo 
widoczne. Okazy młode mają kształt wrzecionowaty. Alweola zajmuje ok. 1/5 dłu- 
gości rostrum, jej kąt wynosi 26-28. 

Gatunek ten znany jest z całej jury środkowej i górnej Europy, Azji, Kaukazu, 
Indii i Australii. W Polsce został znaleziony w licznych miejscowościach jury 
krakowsko-częstochowskiej i płn.-wschodniego obrzeżenia Gór Świętokrzyskich. 


Belemnopsis fusijormis (Parkinson, 1811) 
(pl. X) 


Rostra kształtu prawie wrzecionowatego, długość ich dochodzi do 96 mm, 
największa szerokość do 10 mm, grubość do 7,5 mm. Przekrój poprzeczny w części 
przedniej zaokrąglony, zmienia się ku tyłowi na eliptyczny. Bruzda wentralna 
długa, © ostrych kantach. Linie boczne słabo zaznaczone u okazów nepionicz- 
nych; z wiekiem, w miejscu linii tworzą się niekiedy słabe kile. Odcinek końcowy 
stanowi 1/2 długości rostrum, jest długi i ostro zakończony. 

Gatunek ten występuje w batonie Niemiec, Francji, Anglii i Szwajcarii. 
W Polsce został znaleziony w batonie Trzebionki (pow. chrzanowski). 


Belemnopsis latesulcatus (dOrbigny, 1845) 
(icz JR joiĘ 45 >AUL wófż AB SALĄ duż, 620)) 


Rostra kształtu cylindrycznego, nieco zwężone w części proksymalnej i sil- 
nie rozszerzcne w 1/3 odległości od końca. Długość ich dochodzi do 120 mm, naj- 
większa szerokość — do 15,5 mm, grubość — do 10,6 mm. Bruzda wentralna diuga, 
dochodzi prawie do końca, szerokość do 4 mm. Rostra silnie spłaszczone dorso- 
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-wentralnie. Odcinek końcowy stosunkowo krótki, szeroki, niekiedy zaokrąglony, 
z mukronem. 
Gatunek ten znany jest z jury środkowej Niemiec, Francji, Szwajcarii, 


Anglii, Związku Radzieckiego, Portugalii i Algeru. W Polsce występuje w całej 
jurze środkowej. 


Belemnopsis subhastatus (Zieten, 1830) 
GESI5 PRZE ZKERZĘSNIIZGiES17) 


Rostra kształtu cylindrycznego, silnie wydłużone, długość dochodzi do 68 mm, 
największa średnica boczna wynosi 11 mm, dorso-wentralna — 9 mm. Spłaszcze- 
nie dorso-wentralne, niewielkie w części proksymalnej, zwiększa się w kierunku 
ku tyłowi. W połowie długości rostra są lekko nabrzmiałe zarówno z boku, jak i od 
strony wentralnej. Odcinek końcowy długi, ostro zakończony. Bruzda wentralna 
długa i szeroka, o ostrych kantach. Linie boczne sięgają do połowy długości 
rostrum. Przekrój poprzeczny w części proksymalnej lekko spłaszczony bocznie, 
w środkowej nerkowaty, w dystalnej zaokrąglony. Alweola nie przekracza 1/7 
długości rostrum. kąt je: wynosi 22-23, 

Gatunek ten znany jest z batonu i keloweju Niemiec, Francji, Anglii, Serbii 
i Indii. W Polsce występuje w tych samych poziomach licznych kamieniołomów 
całej jury. 


Belemnopsis paralleius parallelus (Phillips, 1869) 
(tig. 16; pl. V, fig. 7) 


Rostra kształtu cylindrycznego, smukłe, wydłużone, zwężone w części pro- 
ksymalnej, rozszerzające się ku tyłowi do poławy długości. Bruzda wentralna 
wąska, płytka, ostrokanciasta, kończy się w niewielkim oddaleniu od końca. Linie 
boczne słabo zaznaczone, pojedyncze, czasem podwójne. Przekrój poprzeczny za- 
okrąglony w części proksymalnej, silnie spłaszczony dorso-wentralnie w części 
środkowej i dystalnej. Odcinek końcowy długi, ostro zakończony. 

Gatunek ten występuje w bkatonie Anglii i Niemiec. W Polsce znaleziony 


został w batonie Trzebionki (pow. chrzanowski). 


Belemnopsis parallelus germanicus (Roemer, 1911) 
(SWE PNESTV) 


Rostra kształtu cylindrycznego, silnie spłaszczone dorso-wentralnie, krótkie; 
największe z nich ma 53 mm długości. Średnica boczna w najszerszym miejscu 
wynosi 10 mm, dorso-wentralna — 7,5 mm. Obie ścianki, wentralna i dorsalna, 
spłaszczone, szerokie; boczne, wąskie tworzą z sąsiednimi kąt prawie prosty 
w części proksymalnej. Bruzda wentralna wąska, nie sięga do końca. Linie boczne. 
nieco zagłębione, dochodzą do najszerszego miejsca rostrum. Odcinek końcowy 
krótki, szeroki, zaokrąglony, czasem kończy się mukronem. Alweola zajmuje 


ok. 1/7 długości rostrum, kąt jej wynosi ok. 22. 
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Gatunek ten znany jest z batonu Niemiec i Francji. W Polsce występuje od 
batonu do keloweju; znaleziony został w Trzebionce (pow. chrzanowski), koło 
Ogrodzieńca (pow. zawierciański), i we Wrzosowej (pow. częstochowski), 


Belemnopsis semiarcuatus n. Sp. 
(fig. 18-19; pl. XV) 


Rostra kształtu wrzecionowatego, do 39 mm długości, o wąskiej i długiej 
części proksymalnej, a krótkim, buławkowatym odcinku końcowym, łukowato 
wygięte od strony wentralnej. Bruzda wentralna długa, silnie rozszerzająca się 
ku tyłowi, do 2,5 mm, kończąca się szerokim wgłębieniem w pobliżu końca. Linie 
boczne długie, wygięte, czasem podwójne. Przekrój poprzeczny spłaszczony dorso- 
wentralnie. Odcinek końcowy krótki, z wiekiem grubieje, zaokrągla się, czasem 
występuje mukron. 

Gatunek ten znany jest z gurnego keloweju w licznych miejscowościach jury 
krakowsko-częstochowskiej. 


Hibolites hastatus (Blainville, 1827) 
(pl. XVI-XVIII) 


Rostra wybitnie wrzecionowatego kształtu, do 210 mm długości, spłaszczone 
bocznie w części proksymalnej, zaokrąglone lub słabo spłaszczone dorso-wentra|- 
nie w części środkowej i dystalnej. Największa szerokość rostrum przypada w od- 
ległości ok. 1/4 od końca i wynosi 20 mm, grubość w tym miejscu — 18,5 mm. 
Bruzda wentralna głęboka, w części proksymalnej do 2 mm i węższa, spłyca się 
i poszerza do 3,5 mm w części końcowej, tj. poniżej połowy długości rostrum. 
Linie pojedyncze, czasem podwójne. Rostra młodych osobników smuklejsze, o dłuż- 
szej części końcowej. Alweola zajmuje ok. 1/6 długości rostrum, jej kąt wynosi 
15-187, 

Gatunek ten występuje w środkowej i górnej jurze Europy środkowej, Portu- 
galii, Anglii, Hiszpanii, Algieru, Kaukazu, Rosji, Arabii, Indii i Madagaskaru. 
W Polsce — w tych samych poziomach całej jury. 


Hibolites semihastatus (Blainville, 1827) 
(CEPZOSDNZSŚEO) 


Rostra kształtu wrzecionowatego, do 76 mm długości, szerokość największa 
12 mm, grubość 10 mm. Bruzda wentralna wąska i ostrokanciasta w części pro- 
ksymalnej, poszerza się i spłyca w kierunku dystalnym, kończy się w niewielkim 
oddaleniu od końca. Linie boczne długie do końca, pojedyncze, czasem podwójne. 
Największa szerokość przypada w odległości 1/3 od końca. Przekrój poprzeczny 
w części proksymalnej spłaszczony bocznie, staje się owalny lub zaokrąglony 
w części dystalnej. Odcinek końcowy krótki i szeroki. Alweola zajmuje ok. 1/8 
długości rostrum, kąt jej wynosi 18-20. 
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Gatunek ten występuje od górnego batonu do dolnego oksfordu Niemiec, 
Francji, Rosji i Anglii. W Polsce znany jest z całej jury krakowsko-częstochow- 
skiej, z tych samych poziomów. 


Hibolites beyrichi (Oppel, 1856-58) 
(fig. 21-22; pl. XX, XXI, fig. 1-4) 


Rostra bardzo smukłe, silnie wydłużone, kształtu wrzecionowatego, długości 
do 140 mm, największa szerokość do 9 mm, grubość 9,5 mm. W połowie długości 
rostrum jest nieznacznie rozszerzone. W części proksymalnej spłaszczone bocznie, 
na pozostałej długości okrągłe lub zaokrąglone. Bruzda wentralna, sięgająca do 
połowy lub nieco poniżej, jest wąska, o ostrych kantach. Linie boczne długie 
prawie do końca, pojedyncze, niekiedy podwójne. Odcinek końcowy długi, wy- 
smukły, ostro zakończony. 

Gatunek ten występuje w batonie Niemiec, Francji i Anglii. W Polsce znany 
jest z batonu (wezul) Łęczycy (pow. kutnowski), Kamienicy Polskiej (pow. często- 
chowski), Kierszuli, Łaz (pow. zawierciański) 'i in. 


Hibolites wiirttembergicus (Oppel, 1856-58) 
(GI 285 jaj. ZAŚ die, s 5400) 


Rostra kształtu wrzecionowatego, do 60 mm długości. Najszersze miejsce 
rostrum przypada w odległości 1/4 od końca i wynosi 7,3 mm, największa grubość 
w tym miejscu 6,3 mm. Bruzda wentralna jest wąska, sięga poniżej połowy 
rostrum, w kierunku ku tyłowi bruzda zwęża się i spłyca jeszcze bardziej. Nie- 
kiedy występują linie boczne. Przekrój poprzeczny owalny, o dłuższej średnicy 
bocznej, zmienia się na zaokrąglony w kierunku ku tyłowi. Przesunięcie naj- 
większej szerokości i grubości bardziej do tyłu zmienia Kształt rostrum na 
buławkowaty. Okazy młode mają ledwo widoczną bruzdę wentralną w postaci 
linii, 

Gatunek ten znany jest z dolnego doggeru Niemiec, Francji i Anglii. 
W Polsce występuje w iłach batońskich Trzebionki (pow. chrzanowski). 


Hibolites girardoti (Loriol, 1902) 
(pl. XXIII) 


Rostra wydłużone, średnich rozmiarów, kształtu wrzecionowego. W części 
proksymalnej lekko zwężone, o przekroju poprzecznym okrągłym; w części dy- 
stalnej i środkowej przekrój jest słabo spłaszczony dorso-wentralnie. Największa 
szerokość rostrum, przypadająca w połowie długości, wynosi do 12,1 mm, naj- 
większa grubość w tym miejscu 10,5 mm. Bruzda wentralna sięga do połowy 
rostrum i jest wąska już w części proksymalnej, przy czym zwęża się jeszcze 
w kierunku końcowym. Linie boczne pojedyncze sięgają często do końca rostrum. 
Odcinek końcowy długi, ostro zakończony. 
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Gatunek ten znany jest.z dolnego oksfordu Szwajcarii. W Polsce występuje od 
górnego keloweju do dolnego oksfordu we Wrzosowej, Błesznie (pow. częstochow- 


ski), Ogrodzieńcu (pow zawierciański) i. in. 


Dicoelites meyrati (Ooster, 1857) 
(fig. 24; pl. XXIV) 


Rostra kształtu stożkowatego, do 64 mm długości. Największa szerokość 
wynosi 11 mm, grubość — 13 mm. Bruzda wentralna sięga prawie do końca, 
dorsalna przekracza połowę długości rostrum. W okolicy alweocli bruzdy te łączą 
się z nią wąskimi szczelinkami, Przekrój poprzeczny nieco bocznie spłaszczony 
w części proksymalnej, a w środkowej i dystalnej zaokrąglony. Odcinek końcowy 
ostro zakończony i odchylony od osi ku stronie dorsalnej. Alweola zajmuje 1/3 
długości rostrum, a nawet jego połowę u form dorosłych. Kąt alweolarny wy- 
nosi 19-24. 

Gatunek ten znany jest z keloweju Szwajcarii, Francji, Krymu, Kaukazu, 
Indii oraz Indonezji. W Polsce został znaleziony w keloweju Wyszmontowa (pow. 


opatowski) w Górach Świętokrzyskich. 


Dicoelites waagen, (Neumayr, 1871) 
(pl. VI, fig. 5-6) 


Rostra kształtu stożkowatego, spłaszczone bocznie na całej długości, koniec 
symetryczny, słabo zaostrzony .Dwie bruzdy: wentralna, sięgająca do końca, dorsal- 
na — poza połowę rostrum. 

Gatunek ten występuje w Polsce w dolnym keloweju Balina (pow. chrzanow- 
ski). 


Duvalia disputabilis (Neumayr, 1871) 
(fig. 25; pl. XXV) 


Rostra niewielkich rozmiarów, do 38 mm długości, kształtu mniej lub bar- 
dziej cylindrycznego. Największe rozszerzenie dochodzi do 75 mm, największa 
grubość — do 9 mm. Wzdłuż ścianek bocznych biegną wyraźne, często podwójne 
linie boczne, w końcowym przebiegu odchylone nieco od osi w tę stronę, co i od- 
cinek końcowy. Bruzd brak. Przekrój poprzeczny owalny lub gruszkowaty, o szer- 
szej ściance wentralnej. 

Gatunek ten znany jest z katonu i dolnego keloweju Polski z okolic Ogro- 
dzieńca (pow. zawierciański), z Paczołtowic i Regulic (pow. krzeszowiceki). 


Rhopaloteuthis majeri (Alth, 1875) 


Rostra kształtu skośnie maczugowatego, do 40 mm długości; największa 
średnica w odległości 1/4 od końca wynosi w kierunku bocznym do 14 mm, 
w dorso-wentralnym — 14 mm. Przekrój rostrum prawie czworokątny w okolicy 
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alweoli, zmienia się ku tyłowi na zaokrąglony. Alweola głęboka, stanowi 2/38 dłu- 
gości rostrum, kąt jej wynosi 26-32. Bruzda dorsalna szeroka, niekiedy szczelino- 
wata, osiąga 3/4 długości rostrum. Linie boczne wyraźne, nieco wygięte, podob- 
nie jak i rostrum. Koniec zaokrąglony, zgrubiały, z mukronem 

Gatunek ten znany jest z dolnego oksfordu okolic Ogrodzieńca (pow. za- 
wierciański), Regulic (pow. krzeszowicki), Balina (pow. chrzanowski) oraz Racła- 
wie i Paczołtowic (pow. krzeszowicki). 


Rhopaloteuthis bzoviensis (Zeuschner, 1869) 


Rostra kształtu skośnie maczugowatego, do 40 mm długości, największa 
szerokość — 10,3 mm, grubość — 11 mm. Przekrój poprzeczny owalny lub niere- 
gularnie czworokątny, o szerszej ściance wentralnej. Bruzda dorsalna krótka, wąska, 
czasem szczelinowata, Linie boczne pojedyncze lub podwójne, wygięte tak jak 
rostrum. W odległości 1/4 od końca, rostrum jest dość silnie nabrzmiałe. Odcinek 
końcowy stosunkowo krótki, zaostrzony, często z mukronem. Alweola zajmuje 
ok. 1/6 długości rostrum, jej kąt wynosi ok. 30. 

Gatunek ten znany jest z dolnego oksfordu Francji i Polski. W Polsce zna- 
leziono go w Bzowie, Ogrodzieńcu, Rodakach (pow. zawierciański), w Balinie, 
Czatkowicach, Racławicach, Regulicach, Grójcu i in. (pow. chrzanowski i krze- 


szowicki). 


Rhopaloteuthis argovianus (Mayer, 1863) 
(pl. VI, fig. 1-3) 


Rostra do 38 mm długości, spłaszczone bocznie, kształtu skośnie maczugo- 
watego. Największa szerokość przypada w odległości 1/5 od końca. Bruzda dorsalna 
wąska, ostrokanciasta, dochodzi do 1/2 długości rostrum. Linie boczne pojedyncze, 
silnie zagłębione, najczęściej sięgające do połowy rostrum. Odcinek końcowy 
krótki, o ostrym końcu. Ścianki boczne szersze, Koniec często asymetryczny, odchy- 
lony ku stronie dorsalnej, z mukronem. 

Gatunek ten występuje w oksfordzie Niemiec, Francji i Szwajcarii. W Polsce 


został znaleziony w Woli Morawickiej (pow. kielecki). 


Rhopaloteuthis sauvanausus (d Orbigny, 1842) 
(pl. VI, fig. 7-9) 


Rostra niewielkich rozmiarów, do 50 mm długości. Wąskie w części proksy- 
malnej, rozszerzone najbardziej w odległości 1/4 od końca. Bruzda dorsalna dość 
"głęboka, lIszczelinowata. Przekrój poprzeczny okrągły lub zaokrąglony. Linie 
boczne wyraźne, sięgające do największej szerokości rostrum. Alweola zajmuje 
ok. 1/3 długości rostrum, kąt jej wynosi 207. 

Gatunek ten znany jest z dolnego oksfordu Niemiec, Francji, Szwajcarii, 
Portugalii, Algieru, Indii i Madagaskaru. W Polsce występuje w górnym ke- 


loweju Wyszmontowa (pow. opatowski). 
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Rhopaloteuthis spissus (Gillieron, 1873) 
| (6h TV, «iz. 657) 


Rostra kształtu maczugowatego, z lekką asymetrią odcinka końcowego, 
lekko spłaszczone bocznie, zwężone nieco w okolicy alweoli. Największe roz- 
szerzenie przypada w 1/3 odległości od końca. Ścianki boczne szersze. Linie 
boczne szeroki, sięgają niekiedy do końca. Bruzda dorsalna wąska, krótka, lub 
sięgająca do połowy długości rostrum. Koniec zaokrąglony, odchylony ku stronie 
dorsalnej, czasem mukronowaty. Alweola zajmuje ok. 1/4 długości rostrum, jej 
kąt wynosi ok. 20”. 

Gatunek ten znany jest z dolnego oksfordu Szwajcarii. W Polsce został 


znaleziony w Balinie (pow. chrzanowski). 


Rhopaloteuthis gillieron, (Mayer, 1366) 
(fig. 26; pl. XXVI) 


Rostra nieduże, do 35 mm długości, kształtu nieregularnego, skośnie maczugo- 
watego. Największe średnice wynoszą ok. 10 mm. Rostra są nieco zwężone w cześci 
proksymalnej, poszerzają się w odległości 1/4 od końca. Bruzda dorsalna krótka, 
głęboka. Linie boczne głębokie, sięgają do miejsca największej szerokości rostrum. 
Przekrój poprzeczny w części proksymalnej czworokątny, w środkowej owalny, 
o dłuższej średnicy bocznej, w dystalnej zaokrąglony. Ścianka wentralna spłasz- 
czona, dorsalna wypukła. Koniec ostry, asymetryczny, odchylony ku stronie dor- 
salnej, czasem zaokrąglony, mukronowaty. 

Gatunek ten występuje w batonie i keloweju Niemiec, Francji i Szwajcarii. 
W Polsce został znaleziony w batonie Trzebionki (pow. chrzanowski) oraz w dol- 
nym keloweju Ogrodzieńca (pow. zawierciański). 


Pseudobelus coquandus (d'Orbigny, 1842) 
(pl. IV, fig. 1-5) 


Rostra nieduże, kształtu maczugowatego, największe rozszerzenie przypada 
w odległości ok. 1/5 od końca. W części proksymalnej silnie zwężone, dość 
znacznie spłaszczone bocznie. Ścianka dorsalna węższa, wentralna szersza. Linie 
boczne podwójne, wygięte, jak i koniec rosstrum, w kierunku dorsalnym. Prze- 
krój poprzeczny owalny, o dłuższej średnicy dorso-wentralnej, zbliżony do kwa- 
dratowego lub gruszkowaty, o szerszej krawędzi wentralnej. Odcinek końcowy 
krótki, asymetryczny, na końcu widoczny mukron, niekiedy kolcowaty, kiedy 
indziej brodawkowaty. Bruzd brak. 

Gatunek ten występuje w keloweju i oksfordzie Niemiec, Francji, Szwajcarii 
i Algieru. W Polsce został znaleziony w keloweju i dolnym oksfordzie okolic 
Ogrodzieńca (pow. zawierciański), Regulic, Racławie (pow. krzeszowicki) oraz 
Balina (pow. chrzanowski). 
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OBJAŚNIENIA DO ILUSTRACJI 


Fig. 1 (p. 108) 
Schematyczna mapka rozprzestrzenienia utworów jurajskich; I jura środkowa 
i górna, 2 jura dolna. 
(Fig. 2 (p. 109) 
Rozmieszczenie odkrywek z belemnitami jurajskimi w pasmie jury kra- 
kowsko-częstochowskiej. 
Fig. 3 (p. 110) 
Rozmieszczenie odkrywek z belemnitami jurajskimi na pła.-wschodnim 
obrzeżeniu Gór Świętokrzyskich. 
Fig. 4 (p. 111) 
Nagromadzenie rostrów z keloweju Wrzosowej; wielk. nat. 


Fig. 5-11 (p. 116) 

Schematyczne rysunki rostrów, okjaśniające stosowane pomiary i używane 
terminy. 

Fig. 5. Strona wentralna: a największa szerokość (© d-s), b odcinek końcowy. 

Fig. 6. Strona boczna: a największa grubość (© d-v), b linie boczne. 

Fig. 7. Przekrój alweoli w płaszczyźnie symetrii: a kąt alweolarny, b głę- 
bokość alweoli. 

Fig. 8. Przekrój rostrum rodzaju Hibolites w płaszczyźnie symetrii z za- 
znaczonym polem szczelinowym, a linia apikalna. 

Fig. 9. Przekrój rostrum rodzaju Belemnopsis w płaszczyźnie symetrii z za- 
znaczonym polem szczelinowym. 

Fig. 10. Schematy dwóch rostrów: a od strony dorsalnej, b od strony wen- 
tralnej, wyjaśniające sposób wyznaczania wiskaźnika wzrostu; e © d-s przy koń- 
cu bruzdy, d odległość między końcem bruzdy a końcem rostrum, d:c wskaźnik 
wzrostu. 

Fig. 11. Przekrój przez alweolę w płaszczyźnie symetrii: a © d-s, b © d-v; 
a:b wskaźnik spłaszczenia. 

Fig. 12 (p. 120) 

Megateuthis giganteus (Schlotheim), przekrój poprzeczny rostrum osobnika 
dorosłego, przedstawiający zmiany wzrostowe: v strona wentralna, d strona 
dorsalna. 

Fig. 13 (p. 145) 

Belemnopsis canaliculatus (Schlotheim), rostrum osobnika dorosłego, prze- 

cięte w płaszczyźnie symetrii, z zaznaczonymi trzema stadiami wzrostu. 
Fig. 14 (p. 150) , 

Belemnopsis latesulcatus (d'Orbigny), rostrum osobnika dorosłego, przecięte 

w płaszczyźnie symetrii, z zaznaczonymi trzema stadiami wzrostu. 
Fig. 15 (p. 154) 

Belemnopsis subhastatus (Zieten), rostrum osobnika dorosłego, przecięte 

w płaszczyźnie symetrii, z zaznaczonymi trzema stadiami wzrostu. 
- Fig. 16 (p. 157) 

Belemnopsis parallelus parallelus (Phillips), schemat rostrum osobnika do- 

rosłego: a od strony wentralnej, b z boku, c w przekroju poprzecznym. 
Fig. 17 (p. 160) 

Belemnopsis parallelus germanicus (Roemer), schemat rostrum osobnika do- 

rosłego: a od strony wentralnej, b z boku, c w przekroju poprzecznym. 
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Fig. 18 (p. 162) 
Belemnopsis semiarcuatus n. sp., schemat rostrum osobnika dorosłego, z boku: 
v strona wentralna, d strona dorsalna. 


Fig. 19 (p. 162) 
Belemnopsis semiarcuatus n. sp. rostrum osobnika, dorosłego, przecięte 
w płaszczyźnie symetrii, z zaznaczonymi trzema stadiami wzrostu. 


Fig. 20 (p. 171) 
Hibolites semihastatus (Blainville), rostrum osobnika dorosłego, przecięte 
w płaszczyźnie symetrii, z zaznaczonymi trzema stadiami wzrostu. 


Fig. 21 (p. 176) 

Hibolites beyrichi (Oppel); schematyczne przekroje poprzeczne rostrum osob- 
nika dorosłego, z zaznaczonymi liniami przyrostu: a za alweolą, b w połowie 
rostrum, 

Kis £224(pr 1750) 

Hibolites beyrichi (Oppel), rostrum osobnika dorosłego, przecięte w płasz- 

czyźnie symetrii, z zaznaczonymi trzema stadiami wzrostu. 


Fig. 23 (p. 178) 
Hibolites wiirttembergicus (Oppel), rostrum osobnika dorosłego, przecięte 
w płaszczyźnie symetrii, z zaznaczonymi trzema stadiami wzrostu. 


Fig. 24 (p. 145) 
Dicoelites meyrati (Ooster), rostrum osobnika dorosłego, przecięte w płasz- 
czyźnie symetrii, z zaznaczonymi trzema (stadiami wzrostu. 


Fig. 25 (p. 189) 
Duvalia disputabilis (Neumayr), rostrum osobnika dorosłego, przecięte w płasz- 
czyźnie symetrii, z zaznaczonymi trzema stadiami wzrostu. 


Fig. 26 (p. 197) 
Rhopaloteuthis gillieroni (Mayer), rostrum osobnika dorosłego, przecięte 
w płaszczyźnie symetrii, z zaznaczonymi trzema stadiami wzrostu. 


IPISS 
Przykłady zniekształceń rostrów 

Fig. 1. Rostrum o rozdwojonym końcu; wielk. nat. (Bj. 843). 

Fig. 2. Esowato wygięty koniec rostnum; X 2 (Bj. 839). 

Fig. 3. Guzowate narośla w proksymalnej części rostrum; nieco powiększ. 
(Ej--882): 

Fig. 4. Guzowate narośla w środkowej części rostrum oraz skręcenie bruzdy; 
(Bj. 833). ł 

Fig. 5. Skręcenie bruzdy i rozszerzenie części końcowej rostrum; nieco 
powiększ. (Bj. 835). 

Fig. 6, 10. Rostra anormalnie zgrubiałe w części końcowej; wielk. nat. (Bj. 830, 
834). 

Fig. (1. Rostrum o anormalnie zwężonej części końcowej; nieco powiększ. 
(Bj. 844). 

Fig. 8. Łukowato wygięta część końcowa rostrum z licznymi zmarszczkami 
podłużnymi; X 2 (Bj. 841). 

Fig. 9. Rostrum o łukowato wygiętym końcu; wielk. nat. (Bj. 858). 

Fig. 11. Rostrum o symetrycznie rozdwojonym końcu; wielk. nat. (Bj. 842). 

Fig. 12. Cienki przekrój podłużny rostrum, uszkodzonego we wczesnych 
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stadiach wzrostowych i anormalnie przebiegających liniach przyrostu; X 3 
(Bj. 846). 

Fig. 13. Rostrum łukowato wygięte, o rozdwojonym końcu, ze skręceniem 
bruzdy: a od strony wentralnej, b z boku; ca X1,5 (Bj. 845). 

Fig. 14. Cienki przekrój przez esowato wygięte rostrum; X 4 (Bj. 413). 


PLN 

Fig. 1. Rostrum pokryte okrągłymi otworkami; wielk. nat. (Bj. 847). 

Fig. 2. Półksiężycowaty, głęboki kanalik i okrągłe otworki obok; x 2 
(Bj. 850). 

Fig. 3. Rostrum z podłużnymi, wąskimi otworkami i przenikającym w głąb 
kanalikiem w części końcowej: X 2 (Bj. 849). 

Fig. 4. Liczne drobne otworki podłużne; X 1,5 (Bj. 848). 

Fig. 5, 6. Otworniea Bullopora rostrata osiadła na powierzchni rostrum; X 8 
(Bj. 852-3). 

Fig. 7. Rurka Serpula limaa osiadłej na powierzchni rostrum; X 15 (Bj. 851). 

Fig. 8. Koncentryczne skupienia chalcedonu; X 2 (Bj. 854). 


PĘZUM 
Hastites privatensis (Mayer) 

Fig. 1-3. Trzy rostra różnego wieku osobniczego: a z boku, b od strony 
wentralnej; X 1,5 (Bj. 732-3, 755). 

Fig. 4. Przekrój podłużny rostrum osobnika dorosłego, z liniami przyrostu 
zaznaczającymi kolejne stadia wzrostowe; X 2 (Bj. 738). 

Fig. 5 (a-d). Cztery przekroje poprzeczne rostrum osobnika dorosłego: a-b 
zarys czworokątny w części proksymalnej, c-d zarys zaokrąglony w części dystalnej; 
% 6 (Bj. 239). 

Jedi. JAY 
Pseudobelus coquandus (d' Orbigny) 

Fig. 1-3. Trzy rostra różnego wieku osobniczego: a z boku, b od strony wen- 
tralnej; X 15 (Bj. 754, 760, 763). 

Fig. 4 (a-d). Cztery przekroje poprzeczne osobnika dorosłego: a za alweolą, 
b-c w części środkowej, d w części końcowej; X 3 (Bj. 765). 

Fig. 5. Przekrój podłużny rostrum osobnika dorosłego w płaszczyźnie sy- 
metrii; X 4 (Bj. 764). 

Rhopaloteuthis spissus (Gillieron) 

Fig. 6, 7. Dwa rostra osobników dorosłych: a od strony dorsalnej, b z boku; 
X 1,5 (Bj. 541-2). 

Rhabdobelus exilis (d'Orbigny) 

Fig. 8. Rostrum osobnika dorosłego: a z boku, b od strony wentralnej; X 1,5 
(Bj. 740). 

Rhabdobelus parvus (Hartmann) 
Fig. 9-11. Trzy rostra różnego wieku osobniczego, z boku; X 1,5 (Bj. 744-746). 
Brachybelus breviformis (Voltz) 

Fig. 12. Rostrum osobnika dorosłego: a od strony wentralnej, b z boku; 

A 14 (BJ. 702). 
PIRAV 
Gastrobelus ventroplanus (Voltz) 

Fig. 1. Przekrój podłużny rostrum osobnika dorosłego w płaszczyźnie symetrii; 

x 8 (Bj. 803). 
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Fig. 2 ( a-e). Pięć przekrojów poprzecznych rostrum osobnika dorosłego, 
idących w kierunku od części proksymalnej do dystalnej; X 9 (Bi. 804). 
Fig. 3-6. Cztery rostra różnego wieku osobniczego: a od strony wentralnej, 
b z boku: > 16 /B)IMAZ ANAL KALE): 
Belemnopsis parallelus parallelus (Phillips) 
Fig. 7. Rostrum osobnika dorosłego: a od strony wentralnej, b z boku; X 15 
(Bj. 701). 


Pl. VI 

Fig. 1-3. Rhopaloteuthis argovianus (Mayer). Trzy rostra różnego wieku 
osobniczego: a od strony dorsalnej, b z boku; X 15 (Bj. 543-545). 

Fig. 4. Dactyloteuthis irregularis (Schlotheim). Rostrum osobnika dorosłego: 
a od strony wentralnej, b z boku; X 15 (Bj. 703). 

Fig. 5, 6. Dicoelites waagen, (Neumayr). Dwa rostra osobników dorosłych: 
a z boku, b od strony wentralnej; X 1,5 (Bj. 806-7). 

Fig. 7-9. Rhopaloteuthis sauvanausus (d'Orbigny). Trzy rostra różnego wieku 
osobniczego: a od strony dorsalnej, b z boku; X 1,5 (Bj. 573-575). 


Pl. VII 
Megateuthis giganteus (Schlotheim) 

Fig. 1. Przekrój podłużny rostrum o lamelarnej budowie w części osiowej; 
X 5 (Bj. 53). 

Fig. 2. Rostrum osobnika młodego z szerokimi bruzdami apikalnymi: v strona 
wentralna, d dorsalna; wielk. nat. (Bj. 10). 

Fig. 3. Fragmokon naszlifowany od strony wentralnej, ilustrujący stosunek 
szyjek przegrodowych do przegród; X 2 (Bj. 57). 

Fig. 4. Przekrój podłużny fragmokonu z „utworami półkolistymi”; x 10 
(Bj. 58). 

Fig. 5. Fragmokon z przegrodami i rurką syfonalną; X 3 (Bj. 56). 

Fig. 6. Fragmokon widziany z boku; wielk. nat. (Bj. 46). 

Fig. 7. Przekrój podłużny końcowej części rostrum, ilustrujący resorpcję 
postępującą od końca; X 15 (Bj. 52). 

Fig. 8. Fragmokon z protokonchą i wielowanstwowymi przegrodami oraz wi- 
doczną częściowo rurką syfonalną; X 15 (Bj. 54). 


Pl. VIII 
Megateuthis giganteus (Schlotheim) 

Fig. 1-5. Pięć przekrojów poprzecznych rostrum osobnika dorosłego, z zazna- 
czonymi głównymi liniami przyrostu, ilustrującymi nieregularne początkowo bruzdy 
apikalne; X 4 — X 6 GBj. 4l-a, «c, e, i, 1). 

Fig. 6, 7. Dwa przekroje poprzeczne osobnika dorosłego, z zaznaczonymi 
głównymi liniami przyrostu, ilustrującymi regularne powstawanie bruzd apikal- 
nych; X 7, X (Bj. 60 a, b). 

Fig. 8. Przekrój podłużny części alweolarnej osobnika dorosłego, z zaznaczo- 
nymi głównymi liniami przyrostu; X 2,5 (Bj. 43). 


iej(, 1B;Ś 
Belemnopsis canaliculatus (Schlotheim) 


Fig. 1-5. Pięć rostrów różnego wieku osobniczego: a od strony wentralnej, 
b z boku; wielk. nat. (Bj. 86, 91, 95, 97, 100). 

Fig. 6 (a-c). Trzy przekroje poprzeczne rostrum osobnika dorosłego, od 
części alweolarnej do środkowej; X 6 (Bj. 104). 
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ć Fig. 7. Przekrój podłużny rostrum osobnika dorosłego w płaszczyźnie symetrii; 
20 (BISL02): 


PISDĘ 
Belemnopsis fusijormis (Parkinson) 
Fig. 1-6. Sześć rostrów różnego wieku osobniczego: a od strony wentralnej, 
b z boku; wielk. nat. (Bj. 265, 269, 279, 281, 271, 272). 
Fig. 7 (a-c). Trzy przekroje popnzeczne w różnych częściach rostrum, od 
alweoli ku końcowi; X 7 (Bj. 287). 


ELST 
Belemnopsis latesulcatus (d'Orbigny) 

Fig. 1-3. Końcowe części trzech rostrów, ilustrujące przejście od wydłużonego 
i ostrego końca do mukronowatego; wielk. nat. (Bj. 131, 135, 138). 

Fig. 4-6. Końcowe części trzech rostrów, ilustrujące przejście od końca za- 
ostrzoenego do zaokrąglonego; wielk. nat. (Bj. 139-141). 

Fig. 7, 8. Końcowe części dwóch rostrów ilustrujące zmianę szerokości bruzdy 
wentralnej; wielk. nat. (Bj. 132-3). 

Fig. 9-12. Cztery rostra różnego wieku osobniczego: a od strony wentralnej, 
b z boku; wielk, nat. (Bj. 111, 116, 120, 123). 


lei, dUł 
Fig. 1 (a-d). Belemnopsis latesulcatus (d'Orbigny). Cztery przekroje poprzeczne 
w różnych częściach rostrum, od alweoli ku końcowi; X3 (Bj. 125, 130). 
Fig. 2 (a-c). Belemnopsis subhastatus (Zieten). Trzy przekroje poprzeczne 
w różnych częściach rostrum, od alweoli ku końcowi; X 10 (Bi. 221). 


PISZATTE 
Belemnopsis subhastatus (Zieten) 
Fig. 1-6. Sześć rostrów różnego wieku osobniczego: a od strony wentralnej, 
b z boku; wielk. nat. (Bj. 169. 190. 195, 203, 208, 215). 
Fig. 7. Przekrój podłużny w płaszczyźnie symetrii; X 2,2 (Bj. 225). 
Belemnopsis latesulcatus (d'Orbigny) 
Fig. 8a, 9. Przekroje podłużne dwóch rostrów w płaszczyźnie symetrii; 
ca X 2 (Bj. 127, 129). 8b. Przekrój podłużny przez fragmokon okazu 8a; X 8 
(Bj. 129). 
Pl. XIV 
Belemnopsis parallelus germanicus (Roemer) 
Fig. 1-5. Pięć rostrów różnego wieku osobniczego: a od strony wentralnej, 
b z boku; 1,5 (Bj. 232, 242, 248, 252, 254). 
Fig. 6. Fragmokon z protokonchą i komorami powietrznymi; X 18 (Bj. 258). 
Fig. 7. Przekrój podłużny przez fragmokon z protokonchą; X 7 (Bj. 260). 
Fig. 8 (a, b). Dwa przekroje poprzeczne: a za alweolą, b w połowie długości 
rostrum; X 9 (Bj. 261). 
Jil, AVA 
Belemnopsis semiarcuatus n. sp. 
Fig. 1-6. Sześć rostrów różnego wieku osobniczego: a od strony wentralnej, 
b z boku; X 2 (Bj. 297, 302, 316, 318-holotyp, 322-3). 
Fig. 7. Rostrum rozłupane w płaszczyźnie symetrii, z widocznym polem 
szczelinowym od strony lewej; wielk. mat. (Bj. 319a). 
Fig. 8. Przekrój podłużny w płaszczyźnie symetrii; X 2 (Bj. 326). 
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Fig. 9 (a-d). Cztery przekroje poprzeczne w różnych częściach rostrum, od 
alweoli ku końcowi; X 10 (Bj. 324). 


PI XVI 


Hibolites hastatus (Blainville) 
Fig. 1-8. Osiem rostrów różnego wieku osobniczego: a od strony wentralnej, 
b z boku; wielk. nat. (Bj. 361-2, 365-367, 369, 371-2). 
Fig. 9. Dwa rostra osobników dorosłych: a osobnik typowy kształtu wrzecio- 
nowatego, b osobnik o grubej części końcowej; wielk. nat. (Bj. 375-6). | 


Pl. XVII 


Hibolites hastatus (Blainville) 
Fig. 1-3. Trzy rostra osobników dorosłych: a od strony wentralnej, b z boku; 
wielk. nat. (Bj. 379, 382, 384). 
PL XVIII 
Hibolites hastatus (Blainville) 
Fig. 1. Przekrój podłużny rostrum dorosłego osobnika w płaszczyźnie sy- 
metrii; X 1,2 (Bj. 399). 
Fig. 2 (a-d). Cztery przekroje poprzeczne rostrum osobnika dorosłego przez 
różne części, od alweoli do odcinka końcowego; X 3,5 (Bj. 400). 
Fig. 2, 4, Dwa przekroje podłużne przez frakmokon, z protokonchą i ko- 
morarci powietrznymi; X 4 X 2,5 (Bj. 401-2). 


P]I"<XEX 
Hibolites semihastatus (Blainville) 
Fig. 1-5. Pięć rostrów różnego wieku osobniczego: a od strony wentralnej, 
b z boku; wielk. nat. (Bj. 414, 434, 439, 442, 447). 
Fig. 6 (a-e). Pięć przekrojów poprzecznych w różnych częściach rostrum, 
od jalweoli ku końcowi; X 5 (Bj. 454). 
Fig. 1. Rostrum rozłupane w płaszczyźnie symetrii, wykazujące pole szcze- 
linowe; nieco powiększ. (Bj. 449). 
Fig. 8. Przekrój podłużny przez fragmokon z protokonchą i licznymi komo- 
rami powietrznymi; X 4 (Bj. 450). 
Jedi, OK 
Hibolites beyrichi (Oppel) 
Fig. 1-4. Cztery rostra różnego wieku osobniczego: a od strony wentralnej, 
b z boku; wielk. nat. (Bj. 517-519, 521). 
Fig. 5. Przekrój podłużny rostrum osobnika dorosłego w płaszczyźnie sy- 
metrii; X 2 (Bj. 529). 
BFFZEG 
Hibolites beyrichi (Oppel) 
Fig. 1, 2. Dwa przekroje poprzeczne: a przez początek alweoli, b w połowie 
długości rostrum; X 6 (Bj. 5380). 
Fig. 3. Fragmokon osobnika dorosłego z protokonchą i licznymi komorami 
powietrznymi; X 3 (Bj. 524). 
Fig. 4. Przekrój podłużny fragmokonu w płaszczyźnie symetrii z protokonchą 
i komorami powietrznymi; X 4 (Bj. 529). 
Hibolites wirttembergicus (Oppel) 
Fig. 5 (a-e). Pięć przekrojów poprzecznych w różnych częściach rostrum, 
od alweoli ku końcowi; X 8 (Bj. 512). 


BELEMNOIDS FROM THE JURASSIC OF POLAND 227 


Pl. XXII; 
Hibolites wiirttembergicus (Oppel) 

Fig. 1-5. Pięć rostrów różnego wieku osobniczego: a od strony wentralnej, 
b z boku; X 2 (Bj. 495, 498, 504, 507, 509). 

Fig. 6. Przekrój podłużny rostrum osobnika dorosłego w płaszczyźnie sy- 
metrii; X 2,5 (Bj. 511). 

Fig. 7. Fragment rostrum ilustrujący charakterystyczny sposób wietrzenia 
części proksymalnej; X 25 (Bj. 510). 

Fig. 8. Rostrum typowego osobnika dorosłego z rurką Serpuli przytwierdzoną 
na bruździe wentralnej; X 25 (Bj. 506). 


PL XXIII 
Hibolites girardoti (Loriol) 
Fig. 1-5. Pięć rostrów różnego wieku osobniczego: a od strony wentralnej, 
b z boku; X 1,5 (Bj. 464, 466, 474, 479-80). 
Fig. 6. Przekrój podłużny fragmokonu z protokonchą i komorami powietrzny- 
mi; X 4 (Bj. 487). 
Fig. 7 (a-e). Pięć przekrojów poprzecznych w różnych częściach rostrum osobni- 
ka dorosłego, od alweoli ku końcowi; X 6 (Bj. 488). 
Pl. XXIV 
Dicoelites meyrati (Ooster) 
Fig. 1, 2. Dwa rostra osobników dorosłych: a od strony wentralnej, b dor- 
salnej, c z boku; X 1,5 (Bj. 811, 817). 
Fig. 3 (a-c). Trzy przekroje poprzeczne w różnych częściach rostrum, od 
alweoli ku końcowi; X 4 (Bj. 823), X 12 (Bj. 823d). 
Fig. 4. Fragmokon z protokonchą i komorami powietrznymi; X 15 (Bj. 820). 


PIRES 
Duvalia disputabilis (Neumayr) 
Fig. 1-5. Pięć rostrów. różnego wieku osobniczego: a z boku, b od strony 
wentralnej; X 2,4 (Bj. 766-770). 
Fig. 6. Przekrój poprzeczny rostrum za alwieolą: v strona wentralna, d dor- 
salna; X 11 (Bj. 800). 
Fig. 7. Przekrój poprzeczny rostnrum osobnika dorosłego o pofałdowanych 
środkowych liniach przyrostu; X 70 (Bj. 800). 
Pl XXVI 
Rhopaloteuthis gillieroni (Mayer) 
Fig. 1-5. Pięć rostrów różnego wieku osobniczego: a od strony dorsalnej, 
b z boku; X 1,6 (Bj. 692-696). 
Fig. 6 (a-d). Cztery przekroje poprzeczne rostrum osobnika dorosłego w róż- 
nych częściach, od alweoli ku końcowi; X 4,5 (Bj. 562). 
Fig. 7. Przekrój podłużny rostrum osobnika gerontycznego w płaszczyźnie 
symetrii: v strona wentralna, d dorsalna; X 2 (Bj. 698). 
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TAJJMHA IIYTAHSEBCKA 


BEJJEMHMATPI M3 IOPBI IIOJBLIIA 
PeswvwMe 


B paóoTe u3JIO2XeHbI PE3YJIBTATBI KCCJIEĄOBAHMA Haji CcpeXHe- M BEPpXHEIOPCKHMA 
OejJleMHHTAaMA M3 KPAKOBCKO-HUEHCTOXOBCKOJŃ IIOJIOCbI CKAJI A CeBep0-BOCTOHHOTO 0Ó- 
paMJIeHuA CBeHTOKPZKUCKUX T[Oop. MaTrepnalr ĄIA MUCCIENTOBAHUi COÓpaH AaBTOPOM 
B rorax 1954—1958. COcTonT OH u3 ĄeCATKOB TblcAueji OOÓpa31i0B, HO B OTHONIEHUM 
KOJIMUECTBA BUĄ|OB MaJIo AAcpcpepeHNUpoEAaHHbIi, COĄEPZKA TOJIBKO 29 uĄEeHTUCPHUMPO- 
BAaHHbIX BUĄXOB IpUHaNJIexxa1Mx 12 poqaM M3 4 IIOĄ4CeMEeJICTB. Cpequ HUX HaXONUTCA 


ONUCAHHBIA TYT OĄUH HOBBIA BAĄ4 — Belemnopsis semiarcuatus n. sp. 


XAPAKTEPACTUKA IOPCKMX OTJIOZKEHMM KPAKOBCKO-HEHCTOXOBCKOTO 
IIOACA CKAJI M CEBEPO-BOCTOHHOTO OBPAMJIEHMA CBEHTOKPKACKAX TOP 


B nmpełqejlax KPaKOBCKO-HCHCTOXOBCKOŃ IOpbl PYyŻKBIĄKM (1953) BbiłeJlaeT qBa 
pańioHbli: 1) ceBepHbii — C€ EBIDOBHEHHbIM pEJIbeCDoOM TEOJIOTUHUECKOTO OCHOBAHMA M € 
HeKOTODPBIM IOCTOAHCTBOM IeTporpacpudecKOro TUIIa OTJIOZKEHNMIi, 2) IOZKHbIji — c OoJlee 
pa3HooO0pa3HBIM peJlbecboM, He OOHapyzKUBAFIINUIA IIOCTOAHCTBA IIeTporpadpuaecKoro 
Tmrna. B ceBepHbIM palioHe B OaTe BBICTYINAIOT MIbI co CHhepocuqepuTaMK, UJIbI IIECHA- 
HICTblie M € OOJIMTAMI, B KEJIJIOBEe —— KOMOOÓpa3HBIAi M CTPOMATOJMATOBBIĄ CJIOŃ, B ĄA= 
Be3e HUaCTO BCTPEHAIOTCA MEPTEJIM M MEpTEJIMCTBIE UZBBECTHAKMU, MHOTĄA HABE3Y COOTBET- 
CTByeT cTparurpacpuueckui npoóejl; B HeBu3e u aproBe upeoójlararor MeprelucTbie 
M IHJITOOOpa3Hbie U3BECTHAKNM. B IOZKHBIM paiOHe UACTKI ENHEĄBI pa3MbIBAaHMA, CTPATU- 
rpacpnueckne IIpoóeJIbI, OTCYTCTBYET KOMOOÓpa3HBIA M CTPOMATOJMTOBBIIA cJIOńi. BR ca- 
MBIX HUZXHAX TOPU3OHTAX IpeoOJaqraroT pyĄOHOCHbIe TJIMHbI M Ą€TPUTOBBIE OTJIO- 
2KGHMA. IOPU3OHTBI JIEZKAILIME BBIIIC IPEĄCTABJIEHBI IOIepeMeHHO MEepreJlMcTbIMA 


M CHHCPMEBBIMM OCAĄKAMM. ILIMTOOOPA3HBIE U3BECTHAKM BBICTYNAIOT TOZKE M TyT 
B ApTroBe. | 

B ceBepo-BOCTOUHOM OOpaMJIeHui CBeHTOKPZKUCKAX [OP OTJIOZKEHNA BecROJEKO 
MHble. CHauaJla IIMHUCTBIE, IMUPUTOBbIE, HU6PHbIe, 3ATEM BBIIIe 30OOTEHHBIE M XUMN- 
decKne, a TaK2zKe JZKEJE3UCTLIE M IIECHAHUCTBIE, UHOTĄA KPUHOMĄHBIE M3BECTHSKM. 
B okcpopie IHOABJIAIOTCA PUCDOBble OÓpAa3OBAHMA C TYÓKAMU, KOPAJJIAMM M CTPOMATO- 
IIopaMn. HaCTbl U3BECTHAKM IIPOPOCIUME KpPEMHAMU. CAaMbBIE BbICIIME TOPA3OHTBI HPEH- 
CTABJIEHbl TOHKONBIJMICTBIMM M3BECTHAKAMM M OOJIUTOBOŃ channel. OĄHOBPpeMEHHO 
BO3pacTaeT NOJIOMATM3ALNMA OCANKOB, IIOCTETIEHHO MUCHE3AIOT OOJIUTBI. UACTbI MepreJmM 


c GaHkamu ycpuq u TepeóparyJb. CaMbie BEbIcIIMe TOPU3OHTbI B STOM pa4OHE OT- 
CYTCTBYFOT. 
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MATEPMAJI 


B OaTckux PYNOHOCHBIX TJIMHAX COOÓpaHo cBbiie 500 oópa3qoB Megateuthis 
giganteus, cBbiiie 200 oópa3qoB Hibolites beyrichi, 50 oópaznoB H. wirttembergicus 
M HeGOJIBLIOE KOJIMUECTBO HAPYTUX BMUĄOB, OOBIAHbBIX B CPeĄHE- U BEDXHEIOPCKAX OTJIO- 
ZKEHMAX. CAaMBIMH OÓMJIBHBIA MaTepHaJl IOJIYHeH M3 KEJLIOBEA. Ji3 GoJiee pe4Ko BCTpe- 
UaeMBIX BUĄOB COÓpaHo TyT upuMepHo 30 pocTpoB B. parallelus germanicus u OoJrbiuie 
10 o6pasqoB Hastites privatensis. B. semiarcuatus n. sp. u H. girardoti HańxeHo 
B BCDXHEM KEJIJIOBee, TaKżKe KAK M CBbliie 100 oópa3roB npeqcraBuTrejrei poqa 
Rhopaloteuthis. B ceBepo-BOcTO4HOM OÓpaM]IeHuu CBeHTOKPXUCKHX Top coGpaHo 
15 pocrpoB Dicoelites meyrati u HeckKOJIbKo oópa3qoB Rh. sauvanausus. ILIO0THbie 
U3BECTHAKM B BoJie MopaBunKofńi (KeleqKad OOJACTB) Oe1HbI OeJrleMHMTAMM. COGpaHo 


TYT pPAĄOM € APYTUMM M3BECTHBIMI BHĄAMM TOJIEKO 3 poCTPBI Rh. argovianus. 


METOĄNBI ACCIENOBAHMI M TEPMUHOJOTUA 


Iipu ONUCBIBAHMM BUĄOE M M3BYHCHMM OHTOTEHE3A yYHUTbIBAHO CIHENYIOINHE Hpi- 
3HaKM: (PopMy pocTpa, ero AJIMHy, INMPUHy M TOJILNMHy, KOHINEBOJi yHaCTOK, BEHTPAJIb- 
HyIO, XODCAJIBHYK M AINAKAJEHJIO OO0poOZJIY, OOKOBBIE JIMHMM, YTOJ M IJIYOMHy AJGBEOJIBI, 
ANUKAJIBHYIO JIAHMIO, IIOIIEpeHHBIi pazspe3 M MHĄEKC pocTa M CHJIIOCHYTOCTU. IIOCJIEĄ- 
HnHe |Ba Ha3BaHMA — WUHIeKC pPOCTa M CHJIOCHYTOCTHM — BBEĄ|CHbI ABTOPOM, OCTAJIb- 
Hbie 3Ke HIOHEPIHYTBI y KpuMroJrbna (1960). Ifl3MmepeHnad IIpoBeX1eHO IOJIL3YACb JIMHEJI- 
HBIM HOHMIOCOM € TOHUHOCTBKO q0 0,1 MM. Ilpu u3y4eHMmM OHTOoreHe3a aBTOPp OCHOBB5blI- 
BAJICA Ha AaHaJliM3e TOHKUX IUJIACDOB. B HeKOTOPBIX CJIYHAAX IMPUMEHEHO METOĄ OTIIe- 


JdaTKOB Ha (bOTOTpacpuidecKuX IMJIEHKAX. 


OHTOTEHETMAECKME M3MEHEHMA 
IIpu u3yd4eHMU OHTOTEHE3A BbIĄEJJEHO TPU BO3PACTHBIE CTAĄMM: HEHMOHMUECKYIO, 
HeaHMdeCcKyfo u ecpeOnueckO-TEepoHTHUECKYKO, HA OCHOBAHUMM MU3MEHEHNi TAKUX Hph- 
3HaKOB KaK: (bopMa pocrpa, ero rorlepeuHbii pa3pe3, Ó0po3ĄbI Ha IIOBEepXHOCTMU 
pocTpa, MuHĄeKCbI pocTpa m CHIIOCHyTOCTM. CJIeNYET HOĄUEPKHYTb, HTO HEBO3MOZKHO 
ĄaTE XapaKTepucTUKy STUX CTAXMA OÓINYKO ĄJIA BCEX BUĄOB. B HEKOTODPBIX CJIYHAAX 
cTaiuu pocra o0HapyzKMBAIOT CXOĄHBIA XOĄ, B OOJbIIMHCTBE->KQ CJIYJAEB CJIENYET HX 


paccMaTpUBaTB UHHNUABMNYAJ BHO. 


IIPAZKM3HEHHBIE HEPOPMANUM POCTPOB 
Hanóojee d4acTro BcTrpedaeMBIMA 4+€(DOPMAHMAMM ABJAIOTCA H€HOPMAJBHBbIe YTOJI- 
LIIeHMA POCTPOB B PA3HbIX MX HACTAX, MACCHBHBIE HApOCJIM, KOJEHEBUNHbBIE M3TUOBI, 
CKPyUMBAHME OCH, PA3ĄBOEHME KOHLA, 60Jle MJIM MeHee CHJIBHOE CHABJIEHME, KaCaHOB 
(1959) BbIĄBUraeT NHpeĄNoJOZXCEHUE, HTO BO BPEMA ZKM3HM ZKUBOTHOTO PoCTpbI OeJeM- 
HVTOB ÓBIIM SJIACTUHHBI Ha IOJOÓMe XpAdlqia. ABTOp HacTosiqieji paOOTBI He COVJIaceH 


€ MHeHueM KaOaHOBa M BbBIĄBATAET COOTEETCTBYFINAE KOHTPApryMeHT5I. 


IIOBPEXIEHME POCTPOB 


HUacTbI CJIYHAM HOBPERĄCHMA POCTPOB OpPTAHA3MAMM OTKAPMJIMBAFKOLIUMKCH Ha 


ĄXHe BOĄOEMA. IIOBEepXHOCTU poCTPoB IIOKPBITBI MEIKMUMM, HPOĄOJTOBATBIMA UJN-2KQ 
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KDYTJIBIMM OTBEDCTBHAMM, A TAKXKE KAHAJIBNAMM IHPOHUKAIOLNAMU ETJIYÓB. OHU AR- 
JIAIOTCA BEDOATHO CJIEĄCTBMEM NeATEJIbHOCTH KOJIBAENOB M3 TPYNMIBI Polychaeta. HacTo 
BCTPEUAIOTCA OPTAHU3MBI HNOCEJIMBLIIMECA HA POCTPAX, Aa MMEHHO CcEpnyJu u (QopaMn- 


Hnucbepbi (Serpula limax, Bullopora rostrata). 


TEOTPAWMUECKOE PACIIPOCTPAHEHME BEJJEMHMTOB 


Teorpacpmueckoe pacrpocTrpaHeHne OeJeMHUTOB M3BECTHBIX M3 IIOHbIHM IOKa- 


3aHo Ha TraOnrnne 1. 


CMCTEMATMYHECKAA HACTB 


Iloącemeicreo Hastitinae Naef, 1922 
Poą Hastites Mayer, 1883 
Hastites privatensis (Mayer, 1866) 
(max. III) 


POCTPpbI BepeTeHOOOpa3HbIe, HaMOOJIbLIMA OOKOBOŃ HOIEpeHUHUK Ha paCccToaHun 
OKOJIO 1/3 AJIMHBI OT KOHHNA M paBHbIi 11,4 MM, ĄOPCO-BEHTpaJIbHBIA —- 12,4 MM. KOHer 
cJa60 3a0CTpeHHBIA, UHOTIA OKPYIJIEHHBIA, C€ MYKPOHOM. IlornepeuHbii pa3pe3 OKpYyT-- 
JeHHbi UJIM HUETbBIDEXYTOJIBAbBIA. BOKOBble IMHUM OTHETJIUBBbIE, HBOMHBIE, HAOCTATAIO- 


IqHe KOHHNAa. BOPO3ĄBI OTCYTCTBYIOT. 


Poqą Rhabdobelus Naef, 1922 
Rhabdobelus parvus (Hartmann, in Quenstedt, 1858) 
(an. IV, bur. 9—11) 


POCTDBI HeOOJbLIMe, HepeTyJIApHbIe, paCLuIApeHHbIe BO3JIe KOHIA. KOHe4 acuMME- 
Tpuuecknii, OTKJIOHAETCA OT OCH K A|ODCAJBHOń CTOPOHE. BOKOBbie CTeHKM HECKOJIPKO 
6ojiee IIMPOKNE, HeM BEHTPAJIbBHaA M 4OPCAJIbBHaA, COANUHAIOTCA C HMMM IIOĄ4 MPAMbIM 


YTJIOM. Pa3pe3 HUETbIpeXYTOJBHBIA. BOKOBbBIE JIUHUM VJIYOOKMEe. JIMeeTCH MYKDpOH. 


Rhabdobelus exilis (d'Orbigny, 1842) 
(un. IV, cpur. 8) 


POCTpbl HeOOJBLIME, CHJIEHO YNJIMUHEHHBIE, € OCTPBIM KOHIOM. IlorepetHbii pas3pe3 
TpylieBUĄHBIA c ÓoJlee IIMPOKOŃ BEeHTPAJIBHOŃH CTOPOHOŃ. BOKOBbIe JIUHUM N0PCO- 
-JIATEepAJIbHbIe, HABOMHbIe BO3JIe KOHHa. J[OpcaJlbHaA CTeHKAa OHeHb y3Kaa. Ha Nop- 


caJIbHOń M BEHTPAJIbHOŃi CTOPOHE BUĄHBI OH€Hb NEJMKATHbIE OOPOZ3ĄKM B BUĄE NIMHNII. 


IloqcemeńcTBo Passaloteuthinae Naef, 1922 
Poąq Gastrobelws Naef, 1922 
Gastrobelus ventroplanus (Voltz, 1830) 
(mni. V, cbur, 1—6) 


PoOCTpBbI HeOOJbliMe, C YZ3KOŃ HPOKCUMAJBHOŃ UACTbIO, HaMOOJbliee paciimpeHne 
B pACCTOAHUM OKOJIO 1/3 OT KOHHA, HECKOJIBKO IIaJIMIeOOPA3Hbl. BeHTPAJIbHad CTEeHKa 
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CIJIIOCHYTA u ÓOjee LIMPOKAA, UEM J|0OPCAJBHAA.. BOKOBBIe HMHMU OTUETJIMBBIE, IIPA- 
GJM2KAIOTCA K BEHTPAJILHO CTODOHE. MaKCUMAJIbHAA LIMPUHA paBHa 8,5 MM, TOJILNM- 
Ha — 7,4 MM. IloriepeuHbii pa3pe3 ueTbiIpeXyTOJbHBbIA. 


Poą Dactyloteuthis Bayle, 1878 
Dactyloteuthis irregularis (Schlotheim, 1820) 
(mr. VI, cbur. 4) 


POCTPBI HeOOJbLiIMe, (OOPMBI HEIPAEMJIIBHOTO KOHyCa, KOHEĄ Tynmoń, CO CJIAGBIM 
MYyKDOHOM, OTKJIOHEHHbIi OT OCM K BEHTPAJIBHOŃ CTOPOHE. BeHTpAJILHAA CTOPOHA OOJIEe 
Y3KAA, BBIIYKJIAA, AOPCAJIBHAA LIMDPE, CHJIIOLĄCHHAA. BOKOBbie CTeHKM Y3KNE, NJIOCKKE. 
PocTp HeCKOJIbKO CHJIIOCHYT M0pCo-BEHTpaJIbHO. AJIbBeOJIa 3AHUMa€T IpuMepHo 2/3 
MJIMUHBI pocTa. BOpo34bI OTCYTCTBYIOT. 


Pon Megateuthis Bayle, 1878 
Megateuthis giganteus (Schlctheim, 1820) 
(bmr. 12; mn. VII, VIII) 


POCTPBI KOHYyCOOOpa3HbIE, BEJIMAMHBI 40 2 M, CMJIEHO YAJIMHeHHbIe, 2 HapBI ANU- 


KaJlbHblax 60p034, OOJIee NJIAHHbIe J|OPCO-JIATEepaJIbHbIe, BEHTPO-JIATEpAJIBHBIE NMOKO- 
poue. IlonepeuHbiń pa3pe3 ORAJbHBIA, c ÓoJlee AJIMUHHbIM AOpCO-BEeHTPAJIbHBIM ĄMa- 


MeTpoM. B HeNMOHuUEecKOŃ CTAĄUMM OOJIEe LIMPOKAA CTEHKA BEHTPAJILHAA. B ecbeOn- 
4eCcKO-TEpoHTuUeCcKOŃ OoJlee IIMPOKAA CTeHKa ĄOPCAIbHad. B AaRMKAaJIbHOj HUH 
BUNHa OeCccTpyKTypHaAd BOJJOKHUCTAA MACCA — JKBUBAJEHT 3H1UPOCTPA. AJIbBBEOJA TJIy- 
Ookaa; y CaMBIX MJIAĄLIMX OOpa3HIOB 3aHuMaeT 1/3 NJIMHbI POCTpA, y B3POCJBIX ce 
rnyOuHa yMeHbliaeTca 4q0 1/5. AJIbBEOJIADHBIA yTOJ paBHbIń 24—28* B GOKOBOM HaripaB- 


JieHnu u 18—24 B ĄOpCo-BEHTPAJBHOM. 


Poą Brachybelus Naef, 1922 
Brachybelus breviformis (Voltz, 1830) 
(mn. IV, cbnur. 12) 


PocTp KOHyCcOoOÓpa3HbIŃ, KOPOTKHA, OCTPO 3AKOHHEHHbIi. IloiiepeuHbii pa3pe3 
IpuOJIMKAaeTCA K KBAHPATHOMy. Bojliee UIMPoOKME GOKOBbie CTEHKM IIJIOCKME, ;1ODCAJIE- 


Had M BEHTpaJIbHaAd OOJIee Y3KME M TOZK2 ILIOCKME. BOPOZĄbI OTCYTCTBYIOT. 


IloącemeńicTBo Belemnopsinae Naef, 1922 
Poą Belemnopsis Bayle, 1878 
Belemnopis canaliculatus (Schlotheim, 1820) 
(cbur. 13; mn. IX) 


PocTpbi cpexHei BEJIMYAHBI, HUIUHĄPMAECKOŃ CbopMblI, CMJIBHO CHJIIOLICHHBIE 
B H40pco-BeHTpaJlbHOM HanpaBJeHuu. BeHTpajlbHaa Ó0po3Ąa IIMPCKAA, AIMHHAA, 
€ OCTPpbIMM KpaaMu. MOJION4bIe OÓpa3u1bl BepeTeHOOOpa3HbIe. AJIbBeOJIa 3AHMMAET 


1/5 AIIMHBI poCTpa, ee yTOJ PABHBIŃ 26—28”. IIornepeuHbiii pa3pe3 IouKO0OOGpa3zHblii. 
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Belemnopsis fusiformis (Parkinson, 1811) 
"(mnr. X) 


POCTDbI IIOUTU BepeTeHoOOpa3HOfi CPOPMBI, AJIMHA 40 96 MM, MAKCHMAJBHAA IUU- 
puga — 10 MM, TOJNINUHA 7,5 MM. IloriepeAHbii pa3pe3 OKPYTJIEHHBIi B HACTHA IPOKCH- 
MAaJIbHOŃń, A B UACTU HXMCTAJIBHOŃ CHJIIOLĄICHHBIA B NOPCO-BEHTPAJIBHOM HalpaBJeHNUM. 
BeHTpajlbHad ©0po34a He HOCTUTAET KOHHA, OCTPOTPAHHAA, IIHPOKAA. BOKOBbie JIUHMN 
CJIaÓble, y B3POCJIbIX OÓpa3INOB OOpa3YFOT UHOTĄA KMJIM. KOHĄEBOŃH YHACTOK NIIMHEBIA, 
OCTPO OKOHUEHHBIM. 

SZ ( 
Belemnopsis latesulcatus (d Orbigny, 1845) 
(cbnr. 14; mar. XI; XII, cbur. 1; XIII, cbnr. 8-—9) 


POCTpbl BepeTeHoOOpa3HbIe, CMJIbGHO CIJIIOLĄCHHbBIE B 1OPCO-BEeHTPAJIBHOM HANPAB- 
JIeHMM; NIIMHa 40 120 MM, IiupuHa q0 15,5 MM; TOJINMHA 40 10,6 MM. BeHTpalbHaA 
6opos3qa H4JIUHHaA, HOXOĄAT IIOUTHA ĄX0 KOHNĄA, € INMPUHOH qO 4 MM. KOHNEBOJ yHACTOK 
KODPOTKNA, LIMPOKMA, OKPYTJIeHHBIA, WHOTĄAa € MYKPOHOM. 


Belemnopsis subhastatus (Zieten, 1830) 
(cbnr. 15; mn. XII, cpur. 2; XIII, cbur. 1—7) 


POCTpBI HUIUHXPUHECKME, CKJIIEHO YAHIMHHCHHBIe. MNIUMHa 40 68 MM, IuUMpuHa 40 
1l MM, TOJINUHA 40 9 MM. CIIIOLHeHHOCTE NHOPCO-BeHTpPAJIBHAA B HACTU HPOKCAMAJIB- 


HO HeOOJIblIad, YBEJIMUMBACTCA B HACTA ĄUCTAJILEHOH. B HOJOBMHE XAJIWVUHbI POCTPbI 
JIETKO B3ĄyTbIe. KOHNEBOJ1 YHACTOK NIMHHBIA, OCTPO OKOHYUEHHBIA. BeHTpaJlbHaa 60- 
po34a AJIMUHHaAd, OCTPOTPpaHHaA. IlonepeuHbii pa3pe3 CHJIOLNEHHBIĄ B O0KOBOM Ha- 
IpaBJIeHMM B HACTU HUPOKCHMAJBHOJĄ, IIOHKOOOÓpa3HBIA B CpeXHei HACTM M OKPYylJIeH- 
HbIi B HNUCTAJIbHOi. AJIbBeoJla 3adumaeT 1/7 ANIMHbI pocTpa, ee yror paBHaeTrca 23. | 


Belemnopsis parallelus parallelus (Phillips, 1869) 
(cbur. 16; ma. V, cbur. 7) 


POCTPBI HUJIMHNPUUECKME, CTPOŃHBIE, YAJIAHEHHbIE, HECKOJIGKO CYŻKCEHHBIE B IIpo-| 
KCUMAJIBHOŃ HUacTM. BeHTpaibHad Ó0po3Ą4a y3KAA, HET1YÓOKAA, OCTPOTPAHHaA, J40- 


XOJTUT IIOUTU NO KOHNAa. BOKOBkIE IMHUM CJIAObIe, eNMHMUHBIE, MHOTIHA ĄABOMHBIE. IIO-| 


IiepeuHbii pa3pe3 OKPYTIeHHbIi B UaCTUM IPOKCUMAJBHOŃ, CUJIEHO CIJIIOLĄCHHBIA 
Ą0pco-BeHTpaJlbHo B UuacTu cpeąHeńi M NUCTAJIBHOŃ. KOHNEBOŃ4 YHACTOK AIMHHBIA, | 
OCTPO OKOHUEHHBIA. 


Belemnopsis parallelus germanicus (Roemer, 1911) 
(bnr. 17; mn. XIV) 


POCTpBI HUJIMHNPA1ECKME, CMJIBHO CHJIIOLICHHbBIE B N0OPCO-BEHTPAJIbHOM HanpaB 
jeHnu. JIJIuHa 40 53 MM, IIMPUHa qO 10 MM, TOJINMHA qO 7,5 MM. BeHTpaJlbHaxA M xH0p 
CAJIbHaA CTEHKM CIJIIOLĄCHHbie M Oojee IIMPpOKHE, OOKOBble CTeHKM ÓOJIee ysksel 
BMECTe C COCENHUMU OOpa3YIOT IHpPOCTBIA yroJ1. BeAHTpalbHaa 6opos3ąa y3Kaa, Herry-| 


OoKaA, He TOXOJMUT 40 KOHNA. BOKOBblie JMHMM HECKOJIBKO yTIYOJEHHbIE, ROXOĄAT H 
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MecTa Han0OJblień IIMUPpUHBI pocTpa. AJIbBeOJla 3aHMMAET OKOJNO 1/7 HJIWVHBI POCTpa. 
Ee yror paBHAeTcd OKOJo 22, 


Belemnopsis semiarcuatus n. sp. 
(bnr. 18-—19; rur. XV) 


POCTDpBI BepeTeHOOOpa3HBIE, YNJIOLIEHHbIE HOPCO-BEHTPAJIbHO, € ANMHHOi u y3KOŃ 
IpOKCHMAJIBHOŃ HACTBIO M KOPOTKUM, OyJlaBOOÓpa3HBIM KOHIEBbBIM OTPE3KOM, HNyTO- 
o6pa3H0 u3OTHyTble € BEHTPAJIBHOŃ CTOPOHBI. J[JIMHA q0 39 MM. BeHTpajlbHaa 6D0po3ĄA 
CMJIEHO pPaCIHMpAeTCA y KOHHNA 40 2,5 MM, OKOHUEHA ILIMPOKUM YyTIYOJEHMEM B IO- 
GNM3OCTU KOHHNA. IlonmepeuHbiń pa3pe3 CHJIIOLIEHHBIA j0PpCco-BEHTPAJILHO. BOKOBbIe 
JNMHUM NJIAHHBIe, KM3OTHYTbBIE IIONOÓHBIM OÓpa30M KAK mu pocTp. KoHneEOH yHacToK 
KOPOTKNA, YTOJIINAKOINUACA € BO3PACTOM OCOÓN, OKPYTJIEHHBIŃA, UHOTĄ|a € MYKPOHOM. 


Poą Hibolites Mayer, 1883 
Hibolites hastatus (Blainville, 1827) 
(ur. XVI=XVIII) 


POCTpbI BepeTeHOOOpa3EbBIE, AJIMUHBI AO 210 MM, IIMPUHBI 4O 20 MM, TOJINMHBI HO 
18,5 mM. B HpoOKCHMAJBHOJ HUACTU CHJIIOLĄCHHbIE B O0OKOBOM HaipaBJIeHMM, B Cpe4Hefń 
M ĄUCTAJIJBHOA — NOPCO-BeHTPAJILHO. BeHTpaJlbHad CTeHKAa BO3JIe KOHHA BeHTPAHbHOM 
OOpo3ĄBI CIJIIOLICHHAA. BEeHTpaJIbHad OOpo3ĄAa TJIYOOKAA, OCTPOTPAHHAA B IpoKCch- 
MAJIbHOJi HACTM, CTAHOBUTCA MeHee I1yGoKoji M paciiupAeTcA B HOJOBMKHE ĄJIMHBI 
pocTpa, TĄe KOHHAaeTCA LIMPOKIHM yTJIYOHIEHUEM. AJIbBBEOJA 3AHMMAET OKOJIO 1/6 XJIMHBI 


pocTpa, ee yroJr paBHbii 15—18. 


Hibolites semihastatus (Blainville, 1827) 
(pnur. 20; mn. XIX) 


POCTpbI BepeTeHo0Opa3HOH CDOPMBI, AJIMHBI HO 76 MM, IIMPUHBI XO 12 MM, TOJILNA- 
HbI q40 10 MM. BeHTpaJlbHaf OO0po3Ąa YZKAA M OCTPOTPAHHAA B HPOKCUMAJLHOJ HACTA, 
paciiupaeTcA u CTaHOBUTCA MeHee TIyOOKOŃ MO HarpaBJIeHuo K 3aqHeMy KOHNY, 
KOHUAaeTCA B HEOOJbIIOM PACCTOAHMM OT 3ANHETO KOHLA, BOKOBbIe JIKHMM NIIAHHBIE, 
EXUHUUHbIE, UHOTĄA ĄABOMHbie. IlorrepeuHbii pa3pe3 B HpoKCHMAJBHOJ HACTU CNHJIIO- 
IqeHHBIi B OOKOBOM HanNpaBJIeHMM, OBAJIBHBIA C OOJIee AJIUHHbBIM OOKOBBIM NAMAMETPOM 
B CpehHeji UacTH M OKPYLJIEHHBIŃ BE NACTAJBHOŃ. AJIbBEOJIA 3AHUMAET OKOJIO 1/8 NIMHBI 
pocrpa, ee yroJi paBHbli 18—20. KonueBońi yHacToK, KOpoTKuii 4 IHMPOKNA, COCTAB- 


naeT 1/8 NIMHbBI poCcTpa. 


Hibolites beyrichi (Oppel, 1856—58) 
(cbur. 21—22; nm, XX; XXI, ur. 1—4) 


PocTpbi BepeTeHoO0Ópa3HbIE, TOHKME, CMJIBHO YMJIMHCHBIE, MJIMHBI O 140 MM, IIM- 


PpUHBI ZO 9 MM, TOJINMHBI 40 9,5 MM. He3HadUTEJIbHO paCIHMpeHHble Ha yPOBHE IOJIo- 
BUHbI JJIMHbl pocTrpa. IlonepeuHbii pa3pe3 CIJINOLICHHBIA B ÓOKOBOM HarpaB.JIeHuM 


B HpOKCUMAJIbHOŃ UACTK, CTAHOBUTCA OKPJTJIEHHBIM B HĄCTM CpeĄHEŃ M NMCTAJLHOA. 


9* 
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BeHTpalbHad Ó0po34a Yy3KAad, € OCTDBIMM TPAHAMM, ĄOCTUTAET IOJIOBAHY „AIMUHBI 
pocTpa MuJIM 3AaXCĄMT €LIE HXAJIbLIE. BOKOBbIe JIMUHUM JĄJIMHHBIe, HIPOXOĄAT NOUTA 40 
KOHNia, E€HĄMHMUHdHBIE, UHOTĄA ĄBOMHBIE. KOHIEBOŃ yHACTOK JĄJIUHHBIĄ, TOHKUŃ, OCTPO 


OKOHUEHHBIA. 


Hibolites wiirttembergicus (Oppel, 1856—58) 
(bnur. 23; nii. XXI, cbur. 5; XXII) 


POCTPbI BepeTeHOOOpa3HbIE, ĄJIUHBI 10 60 MM, INMPUHBI 4qO 7,3 MM, TOJILNMHBI 40 
6,3 mum. BeHTpaJlbHad Ó0po3ĄAa Y3KAA, HOXONUT ĄNAJbIIE HM 40 IIOJJOBUHbI pocrpa. Ilo 
HanpaBJIeHuio Ha3aq OOpo3Ąa CYJKUBAETCA MU CTAHOBUTCA MeHee rJIyOoKOi. liHorqa 
IIDACYTCTBYIOT OOKOBbie JIMUHUM. IlormepeuHbii pa3pe3, JIeTKO CIJIIOUIeHHBIA JA0PCO- 
-BeHTDAJIbHO B HACTH IIDOKCHMAJILHOJĄ, CTAHOBUTCA B OOJBLIeJi MIA MEHBLIEŃĄ CTEIEHM 
OKDPYTJIEHHBIM B UACTHA AUCTAJIBHOŃ. KOHNEBOJA yHUACTOK KOPOTKNA, cCOCTaBJiAeT 1/4 AqIMH- 
HbI pocTrpa. MHorĄa yHacToK 9ToT euie KOpode M OKPYTJIeHHBIi, a poOCTPBI HPAUHUMAIOT 


6yJ1aBooóopa3Hyto CbopMy. 


Hibolites girardoti (Lorioi, 1902) 
(un. XXIII) 


POCTDPBI YNJIUHEeHHbie, CPeĄHEŃ BEJIMUUMHBI, BepeTeHOOÓpa3Hble. B HIPpoKCHMAJIbHOŃ 
HaCTU HECKOJIBKO CYZKeHHBIE, C KPYTJIbBIM INOIIEpeHUHBIM pa3pe30M, B CpehHei u NU- 
CTAJIBHOJ1 HACTM JIETKO CHJIIOLĄCHHBIE HOPCO-BEHTPAJIEHO. MaKCHMAJIBHAA INMPAHA Ha- 
XOJUTCA B IHNOJIOBMHE AJIMHb!I pocTpa m paBHa 12 MM, INMpUHa qocruraer 10,5 MM. BeH- 
TPAJIbHad Ó0po3ĄIAa ĄAOXOĄUT 40 HOJIOBMHbI POCTpa, YSKAA M OCTPOTPAHHAA B IIPOKCU- 
MAJBHOŃ HACTU, CTAHOBACb MEHee TJIYÓOKOŃ u €lqe ÓOJIbLIIE CYZKUBAACE B KOHIIEBOM 
yuacTKe. BOKOBbie JIMHMM ENUHUHHBIE, AIAHHBIE, IOHUTU AOCTUTAIOT KOHIIA. KOHIĄEBOA 
YHACTOK AJIMHHBIA, OCTDO OKOHHCHHBIA. 


Poą Dicoelites Bohm, 1906 
Dicoelites meyrati (Ooster, 1857) 
(cpur. 24; mi. XXIV) 


PoCTPpBI KOHyCcOooOÓpa3HOi (WOPMBI, NJIMHBI 40 64 MM, IIUPUHBI 4XO ll MM, TOJILNMHBI 
xq0o 13 MM. BeHTpaJlbHaa O0po34a Ą0OXOĄUT IIOUTA XO KOHIA pOCTPa, AOPCAJIELHAA 3A- 
XOĄUT ĄAJbLie 4eM 40 IIOJJOBMUHBbI pocTpa. B OoOJracTu albBeOJbl OO0poZĄbI COEHUHAŁKOTCA 
c aJIbBBEOJOŃ Y3KUMM LĄEJIAMM. IlorepeuHbii pa3pe3 HeMHOTO CIIIIOLĄCHHBIIA B O0KO- 
BOM HAaIIpaBJIeHMM B IIDOKCUMAJIBHOŃ UACTM, OKPYTJIEHHBIA B CPpeXHEA M J4UACTAJLHOHM. 
KoHneBoji yHacTOK OCTpBIĄń, OTOTHYTbBIA OT OCM K H1OPCAJIbHOŃ CTOPOHE. AJbBeOJa 3a- 
HuMaeT 1/3 ĄJIMHbl PocTpa MJIM ÓOJIbliie, ee yroJl paBHbiń 19—24, 


Dicoelites waageni (Neumayr, 1871) 
(mn. VI, cbnr. 5—6) 


POCTPbBI KOHyCOOÓpA3HBIE, CIIJIIOLĄCHHbIE B ÓOKOBOM HarpaBJIeHMM, KOHEH CHM- 
MeTpMUHBIA, CJIa60 3A0CTpEHHbIi. BeHTpAJIbHaA ÓOpo3ĄAa ĄOXOĄUT 40 KOHLA, XOPCAJIB- 
HaA OJM2KE HUEM TO HOJIOBMHbI poCTpa. 


BELEMNOIDS FROM THE JURASSIC OF POLAND 235 


IloącemeńńicrBo Duvaliinae Pavlov, 1914 
Poą Duvalia Bayle, 1878 
Duwvalia disputabilis (Neumayr, 1871) 
(cbur. 25; mr. XXV) 


- POCTpBI Gojlee MJIM MCHEE HUJIMUHĄ|PUYECKKE, AJIMHBI XO 3 MM, LIMPUHBI 10 7,5 MM, 
TOJNINWHBI 70 9 MM. BOKOBBIe JIMHUHM OTUETJIABBIE, HACTO JĄBOŃHBIE. BOpo34ą HeT. II0- 
IIEpeUHbIi pa3pe3 OBAJIBHBIi MIM TpyLie0Ópa3HBIA, c ÓOJee IuMpoKOi BeHTpaJlbHOń 
CTEHKOH. 


Poą Rhopaloteuthis Lissajous, 1915 
Rhopaloteuthis majeri (Alth, 1875) 


PocTpBI KOCO NaluqieoOpa3HPIE, NAIMHBI 10 40 MM, LIUPUHBI HO 14 MM, TOJILIMHBI 
q0 14 MM. JIopcajdbHad Ó0po34a IIupoKad, MHOrTĄAa IIieJeoÓpa3HAaA, NIMHBI pABHOŃ 
3/4 IOJIHOŃ NIMHBI pPocTpa. BOKOBbIe JIUHUM OTHETJIUBbIE, HECKOJIbKO M3OTHYTbIE, TAK 
KaK M pocTp. IlorrepeuHbii pa3pe3 IIOUTA U€TbIpeXYTOJBHBIA B HPOKCHMAJŁHOŃ UACTU, 
B NMCTAJIBHOŃ OKPYTJIEHHBIA. AJIbBBEOJIA COCTABJIAET 2/3 NJIAHbI PoOcTpa, ee yroJ! paB- 


Hblii 26—32. KoHnqeBońi yuacToK OKpyTJIeHHbIi, yTOJIĄCHHBIi, € MYKPOHOM. 


Rhopaloteuthis bzoviensis (Zeuschner, 1869) 


PoCcTpBI KOCO IaJMNIeOÓPAZHBIE, ĄJIMHBI AO 40 MM, INMPMHBI 40 10,3 MM, TOJIIMHBI 
q0 11 mM. JIlopcajrbHaa O0po3qa KOPOTKad, Y3KAA, UHOTĄTA I1iEJJIEOÓPAa3HaA. BOKOBbIe 
JIMHMU ĄAHUUHBIE, UHOTIA ABOJIHbBIE, MBOTHYTbIe, TAKKE KAK M pocTp. Iloreped4HbIń 
pa3pe3 OBAaJbHBIA UJIM HeperyJlApHO HeTbIpeXyTOJBbHBIA, c O0Jiee LIAPOKOŃ BEHTpAJIB- 
HO CTeHKO. AJIbBeOJIa 3AHI1MA€T OKOJIO 1/6 NIIMHBI poCTpa, ee yYTOJ paBHBIii OKOJIO 


30”. KoHqeBofi yHaCTOK OTHOCHTEJIbBHO KOPOTKNIA, 3AOCTPEHHBIJĄ, HACTO C€ MYKPOHOM. 


Rhopaloteuthis argovianus (Mayer, 1863) 
(mx. VI, cbur. 1—3) 


POCTPBI KOCO HAaJIMIIeOOÓPA3HBIE, CINIOLICHHble B Ó0KOBOM HaIpaBJIeHMM, NIIMAHBI 
10 33 MM, MAKCUMAJbHAA LUIUPUHA HAXOJUTCA B paccToaHuu 1/5 OT KOHHA. JĘOPCAJIB- 
Haa O0po3Ą4a y3KAA, OCTDOTPAHHAA, HOXOJĄMT 0 IIOJJOBUHbI JĄJIAHbI POcTpa. BOKOBbIe 
NMHNU ENUHMHHBIE, CHJIbHO yTJIYOJEHHBIE, AOXOĄAT ĄO IOJIOBMHbI pOocTpa. BOKOBble 
CTEHKM OOJIEe ILUMUPOKHE. KOHEN ACUMMETPHUHBIĄ, OTKJIIOHEHHBIĄ K 4OPCAJIbBHOŃ CTO- 


DpOHe, UaCTOo C MYKPOHOM. 


Rhopaloteuthis sauvanausu (d'Orbigny, 1842) 
(mn. VI, cbnr. 7—9) 


POCTPBI KOCO IaJIMNeOOPA3HBIE, NJIMHBI +0 50 MM. CyzxeHHbIe B IIDOKCHMAJIBHOJ 
HaCTU, pACIUMPEHHBIE B paCCTOAHNM 1/4 OT KOHNA. JJOPCAJIbHAA ÓOPO3ĄNA AOBOJBHO IJLy- 
6okaa, Iqejreoópa3Haa. IloriepeuHbii pa3pe3 KPYTJIBIA MJM OKDPYTJIEeHHBIIi. BOKOBble 
JMHNU OTAETJIUBBIE, |OXOĄAT q0 1/4 paccToAHuA OT KOHINA. AJIbBeOJIa 3AaHAMaeT OKOJIO 


1/3 HMHMHBbl pocTpa, ee yroJ paBHblii 200. 
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Rhopaloteuthis spissus (Gillieron, 1873) 
(an. IV, cbur. 6—7) 


PoCTpbI HajmMieoópa3EbIe, CHIIOLĄCHHbIe B OÓ0KOBOM HarNpaBJIeHHM, € HEGOJLINOJ 
KOHIEBOŃ acuMMeTpneji, HeCKOJIbBKO CYZKEHHBIE B IIDOKCHMAJILHOŃ HACTM. JĘJOPCAJIBHAA 
Oopo3Ą4a HOXOHXUT 40 IOJIOBAUHBI pocTpa. BOKOBbie JIMHMM IHIAPOKIE, NMIMHHbIE, N0- 
XOJNAT 40 KOHIia pocTrpa. KoHeq KOpOTKNIA, OKPYTJIEHHBIA, OTKJIOHCHHbIĄ K Ą40OPCAJIb- 
HO CTODOHE, UHOTHA MYKPOHOOOpa3HBIi. AJIbBeOJIa 3AHMMAET OKOJIO 1/4 ĄJIMHBI pocTpa, 


ee yTOJI paBHblii OKOJIO 20". 


Rhopaloteuthis gillieroni (Mayer, 1866) 
(bur. 26; mn. XXVI) 


POCTpBI HeperyJlapHo KOCO HaJMiieoópa3HbIE, NJIMHbBI 40 85 MM, !IIIMPDMHBI 0,8 MM, 
TOJINMHBI 8,6 MM, HeCKOJIbKO CYZKCHHbBIE B IpOKCUMAJIbHOH HACTU. JIOPCAJIbHaA 60- 
po34a KopoTKaa, rry0oKad. BOKOBbile JIMUHMM IJILYOÓOKIE, HXOXOĄAT qo 1/4 paccroaHna 
OT KOHNHAa. IIorrepeuHbii pa3pe3 UeTbIpeXyTOJIbHBIA B HPOKCHMAJIbBHOA HACTM, E CpeX1- 
Heń CIJIIOLICHHbBIA HEeMHOTO N0pco-BeHTpaJlbHO, B NUCTAJIbHOH OKPYTJIeHHbBIĄ. BeH- 
TpalŁHaA CTEHKaA CIJIIOLICHHA4H, HODCAJIBHAA BBINYKJIAA. KOHCH OCTPBIŃ, ACAMMETPAA- 
HbIji, OTKJIOHeHHbIA K XOPCAJIBHOi CTOPOHE, KHOTĄA OKPYTJIEHHBII, MYKPOHOOOpa3HBIA. 


Pon Pseudobelus Blainville, 1827 
Pseudobelus coquandus (d'Orbigny, 1842) 
(mx. IV, cbur. 1—5) 


POCTPBI NaJlMieOOpa3HbIe, HeOOJIbIIOŃH BEJIMUMHBbI, CYZKCHHbBIE CMJIBHO B IIpOKCH- 
MAJIbHOJi HAaCTH M CMJIBHO CIIJIIOLICHHBIE BE O0KOBOM HarpaBJeHMM. JJOPCAJIbGHaA CTEHKa 
Oojlee y3KaA, BEHTpAJIBHAA HOLIMPe. BOKOBbIe JIMUHAM HBOMHbIE, U3OTHYTbBI TAKZKE KAK 
M pOCTp K HTOpCcaJlIbHOji CTOpoHe. IlonepeuHbii pa3pe3 OBAJbHBIĄŃ, c Ó0Jiee ĄJIMHHBIM 
Ą40pco-BeHTpaJIbHbIM NMAMETPOM, HPMOJMIKAETCA K KEAHNPATHOMYy, MIM ITpylieoópa3- 
Hblńi, € OoJiee IIMPOKOŃ BeHTpAJIBHOi CTeHKOJi. KOHĄHEBOŃ4 YHACTOK KOPOTKNHIĄ, ACHUME- 
MeTpMUHBIĄ, CHAOZKEH IIMIOOÓPA3HBIM MJIMA 60poĄaBUAaTEIM MYyKpOHOM. BOpPo3ĄbI OT- 
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Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 


Fig. 


13. 


14. 


Jsdl JI 


Rcstrum with bifurcated apex; nat. size (Bj. 843). 

The apex sigmodally curved; X 2 (Bj. 839). 

Intumescences in the proximal part of rostrum; slightly magnified (B). 
832). 

Intumescences in the medial part of rostrum and the bending of furrow; 
nat. size (Bj. 838). 

The bent of furrow and widening of the apical part of rostrum: slightly 
magnified (Bj. 835). 

10. Two rostra with anormal apical thickening; nat. size (Bj. 830, 834). 


. Rostrum with anormal apical constriction; slightly magnified (Bj. 844). 
. Apical part of mrostrum arcuately bent, with numerous longitudinal 


corrugations; X 2 (Bj. 841). 


. Rostrum with arcuately bent apex; nat. size (Bj. 858). 
. Rostrum with symmetrical bifurcation of the apex; nat. size (Bj. 842). 


Thin longitudinal section of rostrum, damaged during the early growth 
stages, with anormal course of growth lines; X 3 (Bj. 846). 

Arcuately bent rostrum with bifurcated apex and curved furrow: 
a ventral view, b side view; approx. X 1.5 (Bj. 845). 

Thin section through a sigmoidal rostrum; X 4 (Bj. 413). 
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Fig. 


Fig. 
Fig. 


Fig. 
Fig. 
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4. 
5, 6. A foraminifer Bullopora rostrata settled on the surface of rostrum; 


BERT 


Rostrum covered with round pits; nat. size (Bj. 847). 

Semicrescent, deep canalicule with adjacent pits; x 2 (Bj. 850). 
Rostrum with long, narrow pits and a canalicule penetrating the apical 
part; X 2 (Bj. 849). 

Numerous, minute, longitudinal pits; X 1.5 (Bj. 848). 


X 8 (Bj. 852-3). 


7. A tube of Serpula limax settled on the surface of rostrum; X 15 (Bj. 851). 


8. 


Concentric aggregates of chalcedony; X 2 (Bj. 854). 


BI MM 


Hastites privatensis (Mayer) 


Fig. 1-3. Three rostra of different individual age: a side view, b ventral view; 
o L0 (BJ. 182=38, 055). 

Fig. 4. Longitudinal section of the adult rostrum with growth lines, indicating 
the successive growth stages; X 2 (Bj. 738). 

Fig. 5. (a-d). Four transverse sections of adult rostrum: a-b quadrangular outline 
in proximal part, c-d subcircular outline in distal part; X 6 (Bj. 739). 
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Pseudobelus coquandus (d'Orbigny) 


1-3. Three rostra of different individual age: a side view, b ventral view; 
X 1.5 (Bj. 754, 760, 763). 


. 4(a-d). Four transverse sections of adult rostrum: a behind the alveolus, 


b-c medially, d apically; X 3 (Bj. 765). 
5. Longitudinal section of adult rostrum in the plane of symmetry; X4 
(Bj. 764). 
Rhopaloteuthis spissus (Gillieron) 
6, ©. Two rostra of adult individuals: a dorsal view, b side view; X 1.5 
(Bj. 541-2). 
Rhabdobelus exilis (d'Orbigny) 
8. Rostrum of an adult individual: a side view, b ventral view; X 1.5 
(Bj. 740). 
Rhabdobelus parvus (Hartmann) 
9-11. Three rostra of different individual age, side view; % 1.5 (Bj. 744-746). 
Brachybelus breviformis (Voltz) 
12. Rostrum of an adult individual: a ventral view, b side view; X 1.4 
(Bi. 702). 


IA AW 


Gastrobelus ventroplanus (Voltz) 


Fig. 1. Longitudinal section of an adult rostrum in the plane of symmetry; 
x 3 (Bij. 803). 

Fig. 2 (a-e). Five transverse sections of an adult rostrum from proximal to 
distal part; X 9 (Bj. 804). 

Fig. 3-6. Four rostra of different individual age: a ventral view, b side view; 
5 16 (550712, «I4, "A=18). 

Fig. 7. An adult rostrum: a ventral view, b side view; X 1.5 (Bj. 701). 
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1-3. Rhopaloteuthis argovianus (Mayer). Three rostra of different individual 
age: a dorsal view, b side view; X 1.5 (Bj. 543-545), 

4. Dactyloteuthis irregularis (Schlotheim). An adult rostrum: a ventral view, 
b side view; X 1.5 (Bj. 03). k 

5, 6. Dicoelites waageni (Neumayr). Two adult rostra: a side view, b ventral 
view; X 1.5 (Bj. 806-7). 


. 11-9. Rhopaloteuthis sauvanausus (d'Orbigny). Three rostra of different 


individual age: a dorsal view, b side view; X 1.5 (Bj. 578-575). 
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Pl. VII 


Megateuthis giganteus (Schlotheim) 


Longitudinal section of rostrum, showing lamellar structure of the axial 
part: X5 (BJ. 53). 


. Young rostrum with broad apical furrows: v ventral side, d dorsal side; 


nat. size (Bj. 10). 


Phragmocone polished ventrally, showing the ratio of septal necks to 
that of septa; X 2 (Bj. 57). 


. Longitudinal section of phragmocone with „subcircular structures”; 


X 10 (Bj. 58). 
Phragmocone with septa and siphonal tube; X3 (Bj. 56). 


. Side view of phragmocone; nat. size (Bj. 46). 


Longitudinal section of the apical part of rostrum, showing the resorption 
progressing from the apex; X 1.5 (Bj. 52). 

Phragmocone with protoconch and mulitilamellar septa, showing a part 
of siphonal tube; X 15 (Bj. 54). 
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Megateuthis giganteus (Schlotheim) 


Fig. 1-5. Five transverse sections of adult rostrum with main growth 


marked, showing the initially irregular apical furrows; X 4-X6 (Bi. 


GE; 131), 
Fig. 6, 7. Two transverse sections of adult rostrum with main growth 
marked, showing the regular apical furrows; X 7, X8 (Bi. 60-a, b). 
Fig. 8. Longitudinal section of the alveolar part of adult rostrum with 
growth lines marked; X 2.5 (Bj. 43). 
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DISEX 


Belemnopsis canaliculatus (Schlotheim) 


1-5. Five rostra of different individual age: a ventral view, b side view; 


Fig. 
nat. size (Bj. 86, 91, 95, 97, 100). 

Fig. 6 (a-c). Three transverse sections of adult rostrum, from the alveolar to 
medial part; X 6 (Bj. 104). 

Fig 7. Longitudinal section of adult rostrum in the plane of symmetry; X2 


(Bj. 102). 
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Belemnopsis fusiformis (Parkinson) 


Fig. 1-6. Six rostra of different individual age: a ventral view, b side view; 
nat. size (Bj. 265, 269, 271-2, 279, 281). 

Fig. 7 (a-c). Three transverse sections in various parts of rostrum, from the 
alveolus to the apex; X 7 (Bj. 287). 
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PL XI 


Belemnopsis latesulcatus (d' Orbigny) 


1-3. Apical parts of three rostra, showing the passage from an elongated and 
pointed apex to a mucronate one; size (Bj. 131, 135, 138). 


. 4-6. Apical parts of three rostra, showing the passage from a pointed 


apex to a rounded one; nat. size (B;. 139-141). 

7, 8. Apical parts of two rostra, showing width variations of the ventral 
furrow; nat. size (Bj. 132-3). 

9-12. Four rostra of different individual age: a ventral view, b side view; 
nat. size (Bj. 111, 116, 120, 123). 
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Fig. 1 (a-d). Belemnopsis latesulcatus (dOrbigny). Four transverse sections in 
various parts of rostrum, from the alveolus to the apex; X 3 (Bi. 125, 
130). 


Fig. 2 (a-c). Belemnopsis subhastatus (Zieten). Three transverse sections in 
various parts of rostrum, from the alveoius to the apex, X 10 (Bj. 221). 
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PO ZAI 


Belemnopsis subhastatus (Zieten) 


Fig. 1-6. Six rostra of different individual age: a ventral view, b side view; 
nat. size (Bj. 169, 190, 195, 203, 208, 215). 
Fig. 7. Longitudinal section in the plane of symmetry; X 2.2 (Bj. 225). 
Belemnopsis latesulcatus (d'Orbigny) 
Fig. 8a, 9. Longitudinal sections of two rostra in the plane of symmetry; x2 
(Bj. 127, 129); 8b longitudinal section of the phragmocone of specimen 
80 2830(BI 129): 
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Pl. XIV 


Belemnopsis parallelus germanicus (Roemer) 


Five rostra of different individual age: a ventral view, b side view; 
X 1» (Bj. 282, 242, 248, 252, 254), 
Phragmocone with protoconch and air chambers; X 18 (Bj. 258). 

Longitudinal section of phragmocone with protoconch; X 7 (Bj. 260). 


(a-b). Two longitudinal sections: a behind the alveolus, b at midlength 
of rostrum; X 9 (Bj. 261). 


dl MAW 


Belemnopsis semiarcuatus n. sp. 


Fig. 1-6. Six rostra of different individual age: a ventral view, b side view; 
x 2 (Bj. 297, 302, 316, 318-holotype, 322-3). 

Fig. 7. Rostrum cleaved in the plane of symmetry, showing the iissural area 
in left view; nat. size (Bj. 319a). 

Fig 8. Longitudinal section in the plane of symmetry; X 2 (Bj. 326). 

Fig. 9 (a-d). Four transverse sections in various parts of rostrum, from the. 
alveolus to the apex; X 10 (Bj. 324). 
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PASECVI 


Hibolites hastatus (Blainville) 


Fig. 1-8. Eight rostra of different individual age: a ventral view, b side view; 
nat. size (Bj. 361-2, 365-7, 369, 371-2). 

Fig. 9. Two adult rostra: a typical individual of fusiform shape, b individual 
with thick apical part; nat. size (Bj. 375-6). 


PISZEVII 


Hibolites hastatus (Blainville) 


Fig. 1-3. Three adult rostra: a ventral view, b side view; nat. size (Bj. 379, 
382, 384). 
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Pl. XVIII 


Hibolites hastatus (Blainville) 


Fix. 1. Longitudinal section of adult rostrum in the plane of symmetry; x 1.2 
(Bj. 399). 

Fig. X (a-d). Four transverse sections of adult rostrum in various parts, from 
the alveolus to the apex; X 3.5 (Bj. 400). 

Fig. 3, 4. Two longitudinal sections of the phragmocone, with protoconch and 
air chambers; X 4, X 2.5 (Bj. 401-2). 


Pl XIX 


Hibolites semihastatus (Blainville) 


Fig. 1-5. Five rostra of different individual age: a ventral view, b side view; 
nat. size (Bj. 414, 434, 439, 442, 447). 

Fig. 6 (a-e). Five transverse sections in various parts of rostrum, from the 
alveolus to the apex; X 5 (Bj. 454). 

Fig. 7. Rostrum cleaved in the plane of symmetry, showing the fissural area; 
slightly magnified (Bj. 449). 

Fig. 8. Longitudinal section of the phragmocone, with protoconch and numerous 
air chambers; x 4 (Bj. 450). 
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Hibolites beyrichi (Oppel) 


Fig. 1-4. Four rostra of different individual age: a ventral view, b side view; 
nat. size (Bj. 517-19, 521). 

Fig. 5. Longitudinal section of adult rostrum in the plane of symmetry; x2 
(Bj. 529). 
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Hibolites beyrichi (Oppel) 


2. Two transverse sections: a in the initial part of alveolus, b in midlength 
of rostrum; x 6 (Bj. 530). 
Phragmocone of adult individual, with protoconch and numerous air 
chambers; X 3 (Bj. 524). 
Longitudinal section of phragmocone in the plane of symmetry, with 
protoconch and air chambers; X 4 (Bj. 529). 

Hibolites wiirttembergicus (Oppel) 
(a-e). Five transverse sections in various parts of rostrum; from the 
alveolus to the apex; X 8 (Bj. 512). 
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Hibolites wiirttembergicus (Oppel) 


1-5. Five rostra of different individual age: a ventral view, b side view; 
x 2 (Bj. 495, 498, 504, 507, 509). 

6. Longitudinal section of adult rostrum in the plane of symmetry; X 2.5 
(BJ. 511). 


. 0. Fragmentary rostrum showing the characteristic weathering of the 


proximal part; X 2.5 (Bj. 510). 
8. Typical adult rostrum with a serpuloid tube attached to the ventral 
furrow; X 2.5 (Bi. 506). 
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Hibolites girardoti (Loriol) 


Fig. 1-5. Five rostra of different individual age: a ventral view, b side vie 
x 1.5 (Bj. 464, 466, 474, 479-80). 

Fig. 6. Longitudinal section of phragmocone, with protoconch and air chambe: 
X 4 (Bj. 487). 

Fig. 7 (a-e). Five transverse sections in various parts of adult rostrum, from t 
alveolus to the apex; X 6 (Bj. 488). 
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Dicoelites meyrati (Ooster) 


Fig. 1, 2. Two adult rostra: a ventral view, b dorsal view, c side view; X 1.5 
(B) 8HMSGEZ): 

Fig. 3 (a-c). Three transverse sections in various parts of rostrum, from the 
alveolus to the apex; X 4 (Bj. 823); X 12 (Bj. 8234). 

Fig. 4. Phragmocone with protoconch and air chambers; X 15 (Bj. 820). 
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Duvalia disputabilis (Neumayr) 


Fig. 1-5. Five rostra of the various individual age: a side view,b ventral vie 
x 2.4 (Bj. 766-770). 

Fig. 6. Transverse section of the rostrum behind the alveolus: a ventral sic 
d dorsal side; X 11 (Bj. 800). 

Fig. 7. Transverseę section of the adult rostrum with folded medial growth lin« 
X 70 (Bj. 800). 
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Rhopaloteuthis gillieroni (Mayer) 


_ Fig. 1-5. Five rostra of the various individual age: a dorsal view, b side view; 

E X 1.6 (Bi. 692-696). 8 

| Fig. 6 (a-d). Four transverse sections of an adult rostrum in various parts, from 
the alveolus to the apex; X 4.5 (Bj. 562). 

Fig. 7. Longitudinal section of a gerontic rostrum in the plane of symmetry: RE> 

v ventral side, d dorsal side; X 2 (Bj. 698). 
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